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ABSTRACT 

An efficient and rapid micropropagation technique was developed for rare medicinal plant Clitoria ternatea. The crucial role of TDZ 
was investigated on in vitro shoot proliferation from nodal explants of Clitoria ternatea. Murashige and Skoog (MS) medium 
containing TDZ(0.05- 2.5µM) was evaluated to develop multiple shoot buds and maintaining high rates of shoot multiplication on 
hormone free MS medium. The maximum number of shoots (15-20) with (80%) response was obtained on MS medium 
supplemented with (2.50µM) TDZ. In vitro developed shoots were rooted on half strength MS medium supplemented with IBA 
(2.0µM). Complete plantlets were then hardened, acclimatized and finally transferred to natural conditions where they exhibited 
85% survivability. 
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INTRODUCTION 

Clitoria ternatea L. also known as “butterfly pea” in 
English is a multipurpose forage legume belongs to family 
Fabaceae. It is distributed in tropical Asia, the Philippine 
Islands and Madagascar1. The root, stem and flowers are 
recommended for the treatment of snake bite and 
scorpion sting2. Traditionally, the root of this plant has 
laxative, diuretic, anti-inflammatory and anthelminitic 
properties due to which, it is useful in the treatment of 
dysentery, severe bronchitis, asthma and hectic fever3. 
Also, the root extract is helpful in improving learning and 
memory in rats4. It is used as a tonic to cure ulcers of the 
cornea and tuberculosis5. 

The wild stock of this important plant species has been 
rapidly diminished due to overexploitation and no efforts 
for its replenishment has been undertaken till date. Thus, 
this species has been listed as a rare plant species by the 
International Union for Conservation of Nature and 
Natural Resources (IUCNNR)6. However, propagation of C. 
ternatea L. through seeds is unreliable due to poor seed 
germination rate and less survivability under natural 
conditions1 to fulfill the increasing demand of this potent 
medicinal plant, invitro culture is an alternative method 
for conservation of this diminishing plant population. 
Sparse reports on invitro studies of C. ternatea L. using a 
variety of explants such as leaf, immature embryo, nodal 
segments and excised root5-9, respectively are available. 
Pre-existing regeneration protocols of this plant species 
are not much efficient, repetitive and take lot of time for 
in vitro propagation. Therefore, the present study 
provides an efficient and repetitive protocol for 
micropropagation of C. ternatea L. 

 

 

MATERIALS AND METHODS 

Young shoots of C.ternatea were collected from the 
botanical garden of the Rajasthan University, Jaipur, 
India. The shoots were first washed under running tap 
water and then treated with a detergent, teepol 5%(v/v) 
for 10 min. followed by 3-4 washing with sterile distilled 
water(DW). The plant material was surface sterilized with 
0.1% (w/v) HgCl2 for 4 min following repeated washes 
with sterile distilled water. 0.5-1.0 cm sized nodal 
segments were excised aseptically and cultured on sterile 
shoot induction medium. 

Media and culture conditions 

The nutrient medium used in all the experiments was 
prepared, using the MS salts and vitamins (Murashige and 
Skoog 1962) with 3% (w/v) sucrose and (0.8%) 
bacteriological grade agar, and the pH of the medium was 
adjusted to 5.8 before autoclaving at 1210 C for 15 min. 
All the culture vials were kept in culture chamber at 25 ± 
20 C under 16/8 hr (light/dark) photoperiod with a light 
intensity of 50µMol-2S-1 supplied by cool white 
fluorescent tube and with 60-65% relative humidity. 

Shoot induction medium 

MS basal medium containing different concentration of 
TDZ (0.05, 0.10, 0.50, 1.00 and 2.50, 5.0, 10.0 µM) was 
used for shoot proliferation and multiplication. MS 
medium lacking growth regulator served as control. After 
an induction period of 3 weeks these were subcultured on 
hormone free MS medium. The frequency of explants 
producing elongated shoot was escalated after 2 weeks of 
sub-culturing (Table 1). 

Rooting of elongated shoots and acclimatization 

After proper shoot induction the plantlets were carefully 
removed from the medium and washed with sterilize 
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double distilled water properly, so that there should not 
be any trace of medium on roots. In vitro regenerated 
and elongated shoots (5-6 cm. long) were excised and 
transferred onto the rooting media containing ½ MS 
supplemented with IBA and strong in vitro rooting 
response was achieved on IBA (2.0 µM) (Table 2; Fig. E). 
After proper elongation these rooted plantlets were 
transferred to soilrite. These were uncovered after 2 
weeks and subsequently transferred to green house for 
acclimatization.  

Statistical Analysis 

All the experiment was repeated thrice with 10 explants 
for each treatment. The data was analyzed using SPSS 
version 10 (SPSS Inc., Chicago, USA) and means were 
compared using Tukey’s tests at the 5% level of 
significance. All means are presented with ± SE. 

RESULTS AND DISCUSSION 

The nodal explants placed on control medium did not 
produce any morphogenetic response. MS medium 
fortified with different concentration of TDZ individually 
stimulated axillary shoot sprouting within 1 week of 
culture. MS medium containing TDZ greatly influenced 
the frequency of multiple shoots regeneration. Among 
the various concentration of TDZ tested, 2.50µM was the 
most effective in inducing  highest percentage 90% with 
maximum shoot multi (13.6±0.67) (Table1, Fig A) number 
of shoots increases with the increase in TDZ 
concentration, after reaching an optimum level (2.50 µM)  
number of shoots decreases. Reduction in number of 
shoots generated from each node at a concentration 
higher than the optimum level was also reported from 
several medicinal plants10,11. The stimulating effect of TDZ 
on bud breaking and invitro multiple shoot formation has 

been reported earlier for several plant species including 
woody taxa12,13.  

In the present investigation, frequency of multiple shoot 
was high in comparison to other reports on Clitoria 
ternatea8,9. When other cytokinin were not effective than 
TDZ (0.1 nm -10µM) is found to be effective for multiple 
shoot bud induction in many species14. The maximum 
number (16-20) of shoots was obtained from nodal 
segment cultured on MS medium containing 2.50µM TDZ 
for four weeks prior to their transfer to hormone free MS 
medium (Fig C) continued presence of TDZ in their media 
causes deleterious effect by forming fascinated and 
distorted shoots15,16 (Fig B), to overcome this problem the 
cultures were transferred to hormone free MS medium13. 
In contrast, efficiency of BA and NAA on TDZ exposed 
explants for maximum shoot induction and was also 
evaluated in Liquidambar Styraciflua17 and vitex 
nugundo10. In vitro regenerated and elongated shoots (5-
6 cm. long) were incised and transferred onto the rooting 
media containing half strength of MS medium 
supplemented with IBA and strong in vitro rooting 
response was achieved on IBA (2.0 µM) after 15 days of 
sub-culturing (Table 2, Fig.D).  The number of roots per 
shoot varied with different concentrations of IBA. 
However, root development was slow at higher 
concentrations of IBA than that of optimum 
concentration (2.0 µM) along with diminished growth at 
lower concentrations of IBA (Table 2).  The success of IBA 
in promoting efficient root induction has also been 
reported earlier in C. ternatea7, and Withania somnifera 
(Dunal) L.18 In contrast to this, efficient roots were 
induced on MS medium fortified with IAA in 
Cardiospermum halicabum and Azadiractha indica19,20, 
respectively and NAA was also proved to be best for in 
vitro rooting in C. ternatea L. 9 

 

Table 1: Effect of different concentration of TDZ supplemented with MS medium on shoot induction in Clitoria ternatea 
TDZ (µM) % Response No of Shoot buds / Ex plant 

0 0% 0 
0.10 50% 7.4±0.50 
0.50 60% 4.8±0.58 
1.00 80% 9.8±0.80 
2.50 90% 20.6±0.27 
5.0 70% 6.6±0.67 

10.0 40% 4.6±0.40 
Values represent mean ± SE of 28 replicates per treatment in three repeated experiments. Mean values with the column 
followed by the same letter are not significantly different by the Turkey’s test at 0.05% probability level. 
 

Table 2: Effect of different concentration of IBA supplemented with ½ strength of MS medium on root induction in Clitoria ternatea 
Medium Composition % Rooting No of Roots/ Shoot 

1/2MS+IBA (0.5µm) 10 1.13 
1/2MS+IBA (1.0µm) 30 1.76 
1/2MS+IBA (2.0µm) 60 3.95 
1/2MS+IBA (3.0µm) 20 2.57 

Values represent mean ± SE of 28 replicates per treatment in three repeated experiments. Mean values with the column 
followed by the same letter are not significantly different by the Turkey’s test at 0.05% probability level. 
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After the development of roots, the plantlets were taken 
out from the culture vial and washed with sterilized 
distilled water to remove adhering agar medium, so that 
the chances of contamination could be stopped. Then 
these juvenile plantlets were transferred to the earthen 
pots containing sterilized soil and sterilized soilrite and 
kept in plant growth chamber for their hardening at 
optimized natural conditions like temperature, light and 
humidity. After 22-28 days, these plantlets were 
simultaneously exposed to natural environment, where 
85% plantlets survived well in the field (Fig. E). 

CONCLUSION 

In conclusion, an efficient protocol was developed for 
successful micropropagation and multiple plant 
regeneration of an important medicinal plant C. ternatea 
L. In this study, we reported in vitro propagation from 
nodal segments of C. ternatea L using TDZ. The protocol 
reported in this study can be used for rapid and large 
scale propagation of C. ternatea L.  
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