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Abstract 

A procedure is outlined for indirect organogenesis of Phyllanthus amarus using leaf discs and internodes. Profuse callusing 
of leaf discs and internodes were obtained on Murashige and Skoog’s basal medium supplemented with α−Napththalene 
Acetic Acid (NAA) and 2, 4-D-Dichlorophenoxy Acetic Acid. The callus thus obtained was repeatedly sub-cultured at two 
weekly intervals for two cycles. Complete plantlets were obtained when the callus was sub-cultured on MS medium sup-
plemented with Benzyl Amino Purine (BAP) (2.0 mgl-1) and Gibberlic acid (0.5 mgl-1). Rooting (87.09 %) of the shoots was 
best achieved on half strength MS medium supplemented with Indole-3-Butyric acid (0.5 mgl-1) and Indole-3-Acetic acid (0.5 
mgl-1). Regenerated plants were successfully transferred to soil after acclimatizing them in the plant growth chamber. 
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INTRODUCTION

Phyllanthus amarus (Euphorbiaceae), expounded vastly 
in Indian Pharmacopoeia (Kamboj, 2000), has been 
traditionally used in India in the treatment of a variety 
of ailments including hepatic disorders (Nadkarni, 
1976) dropsy, diarrhoea, dysentery, intermittent fevers, 
diseases of urino-genital system, scabies, ulcers and 
wounds (Thagarajan et al., 1982). The plant is bitter, 
astringent, cooling, diuretic, stomachic, febrifuge and 
antiseptic. 

The conventional method of propagation of this spe-
cies is through seeds. However, poor germination 
potential restricts their multiplication and as such 
micropropagation technique could be an alterna-
tive method for the cloning of these plants (Un-
ander, 1991 and Santos et al. 1994). We describe the 
micropropagation of P.amarus from leaf discs and  
internodes and successful establishment of plantlets 
so obtained in soil.

MATERIALS AND METHODS

Two month old plants of P.amarus which were raised 
from seeds and maintained in the green house of  
Medicinal Plant Conservatory of the Botanical Garden,  
Horticultural College and Research Institute, Tamil 
Nadu Agricultural University, Coimbatore were used 
as the source of explants. Excised leaf discs (0.5-1.0 
cm) and internodes (1.0 -1.5 cm) were initially washed 
with teepol for 2 minutes and then under running tap 
water for 3 minutes. Then they were treated with 0.1%  
mercuric chloride for 2 minutes, washed 4-5 times with 
sterile distilled water and inoculated on basal medium 

consisting of Murashige and Skoog’s (1962) salts and 
vitamins, 3% sucrose and 0.8% agar. Basal medium 
was supplemented with various concentrations of  
α-Napthalene Acetic Acid (NAA) (0.1-0.5 mgl-1) and  
2,4-D-Dichlorophenoxy Acetic Acid (2, 4-D) (1.0-5.0  
mgl-1) for callus induction. The regeneration medium  
consisted of MS basal medium supplemented with  
Benzyl Amino Purine (BAP) (1.0-5.0 mgl-1) and Gibberlic 
Acid (GA3) (0.5 mgl-1). Half strength MS medium was 
supplemented with Indole-3-Acetic Acid (IAA) (0.25-
1.25 mgl-1) and Indole-3-Butyric Acid (IBA) (0.25-1.25 
mgl-1) for rooting of in vitro plants. The media were 
adjusted to pH 5.8 and dispensed in 25 x 150 mm culture 
tubes before autoclaving at 1210C for 15 min. All cultures 
were maintained at 25±20C, under 16 h photoperiod pro-
vided by cool white fluorescent light (35 µEM-2S-1) with 
70% relative humidity. Each experiment was performed 
thrice with total number of 20 inoculated explants per  
treatment. The leaf discs and internodes were inocu-
lated on Murashige and Skoog’s basal medium supple-
mented with NAA and 2, 4-D. Four weeks later, profuse  
callusing of leaf discs and internodes were obtained. 
The callus thus obtained was repeatedly sub-cultured at 
two weekly intervals for two cycles. Relative growth of  
callus was scored after four weeks using the  
following scale (Narmda and Vijayakumar, 2000) a) 
Poor callusing – 1; b) Slight callusing - 2; c) Moderate  
callusing - 3; d) Profuse callusing – 4. 

Callus index (CI) was calculated in the following way.

CI = Percentage culture forming callus X Relative 
growth of callus.  

After four weeks of callusing, callus clumps were  
transferred to regeneration medium. Multiple shoots,  
developed after 30 days of first sub-culture, were  
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dissected out individually for further multiplication and 
this process was continued repeatedly every 20 days for 
two cycles. Finally the cluster shoots developed were 
transferred to basal medium additionally supplement-
ed with 0.5 mgl-1 GA3 for elongation before transferring 
to rooting medium. The rooted plantlets were trans-
ferred to plastic pots containing sterilized sand and  
vermiculite (1:1). The plants were kept in hardening 
chambers with high relative humidity (80%) and low 
light intensity. The survival percentage was determined 
after 20 days in pots. One month later, when the plants 
had acclimatized well, they were transferred to the 
field.  

RESULTS AND DISCUSSION

Indirect organogenesis of P. amarus was success-
fully obtained from leaf discs (Fig. 1) as well as from  
internodes (Fig. 2) with multiple shoots derived 
from callus (Fig. 3).  High callusability (CI=325.62) of  

internodes was achieved on MS medium with 2, 4-D 
(4.0 mgl-1) and NAA (0.4 mgl-1) (Table 1). Earlier Hai-
cour (1974) was successful to obtain callus from leaf 
disc and internodes of Phyllanthus urinaria. Among the  
different explants used, internodes showed maximum 
response. Similar observation was made by Unander 
(1991) as well for Phyllanthus amarus. 

The possibility of callus mediated regeneration which 
could be brought through the manipulation of hor-
mone balance is a known factor (Rossini, 1969). The 
level of auxin and cytokinin alone or in combination 
were reported to decide the efficiency of callusability 
and organogenesis (Kohlenbach, 1977).  In the present 
study leaf disc and internode derived callus showed 
better regeneration capacity of shoots in the medium 
containing cytokinin (2.0 mgl-1 BAP) along with GA3 
(0.5 mgl-1) (Table 2).  The effective and efficient role  
played by the BAP in the shoot proliferation of vari-

Figure 1. Indirect organogenesis of P. amarus  
from leaf disc

Figure 2. Indirect organogenesis of  
P. amarus from internode

Figure 3. Multiple shoots derived from callus Figure 4. P. amarus grown in vitro
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Table 1. Effect of 2,4-Dichlorophenoxy Acetic Acid (2, 4-D) and a-Napthalene Acetic Acid (NAA) on callus 
induction from internodes and leaf discs of P.amarus (See “Materials and Methods” section for details on the 
calculation of relative growth and callus index)

SE: Standard Error; CD : Critical Difference

Table 2. Effect of Benzyl Amino Purine (BAP) and Gibberlic acid (GA3) on multiple shoot induction from leaf 
discs and internodes of P.amarus

SE – Standard Error  CD: Critical Difference

Regeneration of plantlets from leaf disc and internode
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Table 3. Effect of Indole-3-Acetic Acid (IAA) and Indole-3-Butyric Acid (IBA) on rhizogenesis in  
P. amarus

SE – Standard Error;  CD- Critical Difference

Table 4. Establishment of P.amarus plantlets in vivo

ous medicinal crops were emphasized earlier by Ha-
rikrishnan and Hariharan (1999) in Acorus calamus, 
Arockiasamy et al. (1999) in Datura metel, Al-Wasel 
(1999) in Atropa belladonna, Chetia and Handique 
(2000) in Plumbago indica, Selvakumar and Balakumar 
(2000) in Acalypha fruiticosa, Muthuram et al. (2000) in 
Scoparia dulsis and by Jagatram et al. (2003) in Madhuca 
latifolia.

GA3 is known to have stimulatory effect on stem  
elongation in different plants (Ganga and Balakrish-
namoorthy 1998).  In the present study, when lower 
concentration of GA3 was supplemented to the MS 
basal media the response was more with regard to 
survival percentage, no. of shoots per calli and shoot 
length (Table 2). Similar observations were made 
by Pattnaik and Chand (1996) in Ocimum sanctum.  
However, above the optimal level (T2), a negative  

relationship was found between the concentration of 
GA3 and the response of shoot elongation (Table 2).

IBA and IAA at lower concentrations (0.5 mgl-1) gave 
good response in rooting (87.09%). Ray and Jha (2002) 
reported that the rooting was highest in microshoots of 
Withania somnifera with 0.5 mgl-1 IBA as it induced 80 % 
rooting.  Soniya and Das (2002) also found elongated 
shoots of Piper longum in MS medium supplemented 
with 2.46 µM IBA. However, in the present study  
addition of IBA (1.25 mgl-1) and IAA (1.25 mgl-1), even 
though gave good response to rooting, the rooting 
was only 15 per cent and yellowing of leaves was also  
observed (Table 3). This might be due to overdose of 
auxin. The root elongation phase is very sensitive to 
auxin concentration and might be inhibited by high  
concentration as reported by Thimmann (1977).

R. Chitra et al.
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The rooted plantlets were then transferred to hardening  
chamber. Two types of media viz., sand, soil & leaf 
mould (1:1:1) and sand & vermiculite (1:1) were tried.  
Survival and establishment was higher in sand & 
vermiculite medium (Table 4). When plantlets got bet-
ter established in about 25 days, they were transferred 
to pots (Fig. 4) with soil, sand, and farmyard manure 
(1:1:1) from where they can be taken for field plant-
ing. 

In conclusion, the protocols used for the successful 
multiplication of P.amarus through in vitro routes in 
the present study could be useful for conservation as  
well as biotechnological improvement of this pharma-
cologically important plant species.
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