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The objective of this study was to develop a 
rapid growth for regeneration of the highly 
valuable medicinal plant Eupatorium 
triplinerve Vahl from nodal explants. Single 
node explants were inoculated on MS basal 
medium containing 3% sucrose, supplemented 
with different concentration and combinations 
of 6-benzyl amino purine with GA3 and 
thidiazuron with GA3 for direct plant 
regeneration. Maximum number of shoots were 
(5.0) observed on MS medium fortified with 
0.2mg/l BAP + 0.02mg/l GA3 after 30 days of 
culture. Maximum shoot length of 2.85cm was 
achieved. Optimum root induction was 
achieved with half strength MS liquid medium 
fortified with 0.2mg/l of IBA and 0.2mg/l IAA. 
Plantlets were transferred to sterile vermiculite 
soil under controlled conditions. Well 
established plantlets were later transferred to 
plastic pots containing garden soil and sand 
(3:1). After this the plants were transferred to 
field conditions for acclimatization. 
 
 
Eupatorium triplinerve /tissue culture 
 
 

Eupatorium triplinerve Vahl is commonly 
known as ayapana, a highly valuable medicinal 
plant which belongs to the family Asteraceae. It 
is an ornamental erect perennial herb with 
aromatic leaves that grows up to 20 to 30cm in 
height. Ayapana is rich in naturally occurring 
coumarin (7-methoxy coumarin) chemicals, 
which may helps to explain why the plant is 
used in herbal medicine as an anti-tumour 
remedy. Recent research reported that this 
chemical was toxic to cancer cells including 
multi drug resistant cancer cells and leukemia 
cells. In Aregentina an infusion of the entire 
plant is also used to stimulate menstruation.  

More than 90% of the medicinal plants for 
herbal industries in India and for export are 
drawn from the natural habitats thus 
challenging their existence (Gupta et al. 1998). 
Considering the adverse effects of synthetic 
drugs the western population is looking for 
natural remedies, which are safe and effective 
(Gijtenbeek et al. 1999, Johnson and William, 
2002). India officially recognizes over 3000 
plants for their medicinal value.  It is generally 
estimated that over 6000 plants in India are in 
use in traditional, folk and herbal medicine, 
representing about 75% of the medicinal needs 
of the Third World Countries (Rajshekharan, 
2002). The present investigation was carried 
out to develop a standard procedure for in vitro 
production of multiple shoot induction by using 
nodal segments of Eupatorium triplinerve. 
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Material and methods 
Plant material and explant source 
Explants were collected from one year old field 
grown mature plants. This was cut into 1-2 cm 
of nodal segments and used for induction of 
multiple shoots. Explants were washed 
thoroughly under running tap water for 30 
minutes and treated with surfactant Tween 20 
(2-3 drops per 100mL of sterilized distilled 
water). Then these explants were surface 
sterilized with 0.1% mercuric chloride (w/v) 
for 5 minutes and washed with sterilized 
distilled water 5-7 times for avoiding or 
minimizing contamination under aseptic 
conditions.  
 
Culture media and conditions 
The explants were inoculated on MS basal 
(Murashige and Skoog, 1962) medium either 
individually or in various combinations with 
growth regulators (BAP + GA3, TDZ + GA3) 
containing 3% (w/v) sucrose. The pH was 
adjusted to 5.8 prior to the addition of 2.5 g/l 
phytagel and autoclaved at 1210C for 20 
minutes. Cultures were then incubated at 
20±20C with 16 h photoperiod by cool white 
fluorescent tubes (Das et al.1996) and 75-80% 
related humidity (Mukherjee et al. 1991). 
 
Induction of multiple shoots formation 
The aseptic nodal explants were cultured on 
MS medium supplemented with different 
concentrations and combination of 6- benzyl 
aminopurine with GA3 (0.2+0.02, 0.4+0.04, 
0.6+0.06, 0.8+0.08, 1.0+0.1mg/l). These same 
concentrations are used for Thidiazuron. Thirty 
explants were used for each treatment and the 
experiment was repeated three times. The 
cultures were incubated at 20±20C under above 
mentioned culture conditions. Responses of the 
cultures were observed and recorded over a 

period of five weeks. The shoot length and 
number of shoots were recorded. Explants that 
produced more than two shoots were 
considered as multiple shoots. 
 
Root induction 
For root induction, shoots were transferred to 
half strength MS basal medium supplemented 
with different concentrations of IBA and IAA 
(0.2-1.0mg/l) and 2% (w/v) sucrose. Rooted 
plantlets were thoroughly washed to remove 
the adhering gel and planted in specially made 
plastic pots containing vermiculite, soil (3:1) 
and kept in the greenhouse for acclimatization. 
 
Statistical analysis 
Analysis of Variance (ANOVA) was 
performed on all data to compare concentration 
effects of growth regulators and influence of 
days. Means were separated using Duncan’s 
Multiple Range Test (DMRT). 
 
Result and Discussion 
Shoot induction 
In a significant development it was observed 
that multiple shoot induction derived from 
nodal explants, when MS was supplemented 
with different concentration and combination 
of cytokinins with gibberellic acid. Shoot buds 
initiated on nodal segments after 7days of 
inoculation. The higher frequency (85%) 
formation of maximum number of shoots (5.0) 
was observed in 0.2 mg/l BAP combination 
with 0.02 mg/l GA3. After 4 weeks an average 
shoot length of culture was obtained as 2.85cm 
(Table -1). Second batch of experiment was 
conducted in TDZ with GA3. This Thidiazuron 
also induced maximum number of shoots 
(3.70cm) in lower concentration like BAP. 
After 4 weeks the shoot length was observed to 
be 2.20cm.  
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Martin, (2003) reported that the shoot initiation 
was rapid from the nodal segments of 
Eupatorium triplinerve cultured on MS 
medium fortified with 8.867 µM BAP and 2.46 
µM IBA. The best response was noticed in 
BAP+GA3 better than TDZ+GA3 and also 
combination of cytokinins was most suitable 
for high frequency of shoot induction. 

Maximum of shoot induction probably due to 
the synergistic activity of BAP and KN as 
observed in Pisonia alba (Jagadish chandra et 
al.1999). However, increased levels of these 
growth regulators in combination of BAP + 
GA3 and TDZ +GA3 inhibited the number of 
shoot initiation. 
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Root induction 
Well developed in vitro raised shoots were 
transferred to MS media having various 
concentrations of IBA and IAA for root 
induction. The maximum numbers of rootlets 
were observed (2.60) in half strength of MS 
medium fortified with 0.2 mg/l IAA (Fig.1E, 
Table 2) followed by (2.4) 0.2mg/l IBA. Thus, 
0.2 mg/l IBA and 0.2mg/l IAA was found to be 
best for root induction. Various studies had also 
showed that higher concentration of cytokinin 
generally inhibited root formation of plants 
(Scharudolf and Reinert, 1959). Similar results 
were also reported in several medicinal and 
fruit plants, such as Carica papaya (Islam et al. 
2000), Centella asiatica (Mohapatra et al. 
2008), Ocimum basilicum (Sahoo et al.1997), 
Gymnema sylvestre (Komalavalli and Rao, 
2000), Holostemma adakodien (Martin, 2002), 
Swainsona salsula (Yang et al. 2001). 
 
Acclimatization 
Plantlets were removed from rooting medium 
after three weeks of incubation and transferred 
to sterile vermiculite under controlled 
conditions. Well developed plantlets were 
transferred to plastic pots containing garden 
soil and sand (3:1), after two week of the plants 
was transferred to field. 
 
Conclusion 
In the present study the in vitro multiplication 
shoot induction of Eupatorium triplinerve has 
been optimized through nodal explant. This 
developed protocol is successful and could be 
used for large scale production and clonal 
propagation of this important medicinal plant.   
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