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ABSTRACT

Mimosa pudica L., commonly known as touch me not plant, is a medicinally important plant of the family Fabaceae 
(Leguminosae) sub family Mimosoaceae. In order to obtain high frequency multiple shoot induction, nodal shoot 
segment of one year old seedling from nursery were used. Out of different Cytokinins (BAP, Kinetin 0.5-2.5mg/l and 
TDZ 0.1-0.5mg/l) tried in 10 different combinations, MS (half reduced nitrogen source) ½ N  combined with BAP 2

0.5mg/l alone proved the best with (80%) response and favoured multiple shoot induction (3.66 shoots/explant) with 
shoot length of 4.13 cm within 4 weeks period. For further high rate of shoot multiplication and growth, MS N  1/2 2

fortified with BAP 0.5 mg/l and Adenine sulphate (25mg/l) proved the best with 3 fold multiplication rate with shoot 
number of 6/clump and shoot length of 5.77 cm. For in vitro rooting, amongst the various auxins (IAA, IBA and NAA; 
1.0 mg/l) and media combinations (MS, MS/2 and MS/4 basal salts) tested, MS/4 basal medium consisted IBA 1.0 mg/l 
proved the best in terms of high frequency rooting (100%) with root number of 7.66/shoot and root length of 5.73 cm 
and shoot length of 6.73 cm. For ex vitro rooting, shoots were pulse treated with various auxins (IAA, IBA and NAA; 
1000 ppm) for 5 minutes and transferred in plastic cups containing sand and soil rite (1:1), amongst them IBA proved 
best in terms of high rooting percentage (100%), root length of 6.07 cm, root number 8.33/ shoot and shoot length of 
6.86 cm. Hardening of micropropagated plants was found essential for 3-4 weeks for high rate of survival (>95 %.).
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INTRODUCTION

Mimosa pudica L., family Fabaceae, sub-family 
Mimosaceae is commonly known as “touch me not”, 
“Lagvanti” and “chuimuie”. It is a creeping perennial 
plant, often grown for its curiosity and medicinal uses. It is 
stout, strangling, prostrate, shrubby plants with compound 
leaves fold inward, sensitive to touch, globose pinkish 
flower heads and spinous stipules. The species epithet 
“pudica” is a Latin equivalent for 'Bashful' or 'Shrinking' 
because of its curious nature and easy procreation (1). It is 
originated in South America and naturalized almost 
throughout the tropical and subtropical parts of India (2). It 
has high medicinal value as diuretic, astringent and 

antispasmodic. It is used in ayurveda, unani and 
homeopathy medicine. It is also used for treating fever 
jaundice, asthama, conjunctivitis, cut wound, glandular 
swelling liver and used for treating leprosy, all bilious 
disease, scabs and pox (3). Leaves and stems of this plant 
are known to contain Indoleamines and its alkaloid, 
“mimosine” which participates in neuronal transmission in 
animals (4). Leaves and roots are used in the treatment of 
piles and fistula. It have been popularly known as 
'Thoothache plant' because of its use in treatment of sore 
gums and used as blood purifier. It is used for treating for 
convulsions of children (5). It has been well documented 
for its use as antiseptic, anti-malarial, antimicrobial, 
immune stimulating and it is a good remedy for flu, cough, 
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rabies disease and tuberculosis (6). In addition to 
medicinal uses, M. pudica is considered the best primary 
host of Sandalwood (Santalum album) at nursery stage and 
also support initial growth phase in field. (7).

Naturally, M. pudica is propagated through seed. On the 
other hand, artificial regeneration can be done by seed and 
cuttings. Biotechnological tools provide scope to 
overcome the problem of traditional methods of 
propagation to produce large scale quality planting 
material and for its conservation of desired trait. 
Micropropagation has proven as a potential technology for 
large scale production of medicinal (8-9). There are only 
few reports on in vitro propagation of M. pudica using 
shoot tips and nodal explants, (1, 10-11) and through seeds 
(12). In order to improve quality of shoots, multiplication 
rate, to avoid the problem of callus at shoot base, improve 
rooting frequency, ex vitro rooting and high survival rate 
during hardening, studies were carried out on nutrient 
media, growth hormones, additives and hardening 
condition for rapid micropropagation of M. pudica.

MATERIALS AND METHODS

Collection of plant material, processing 
and surface sterilization
Nodal shoot segments were selected as explants from one 
year old seedling at IWST nursery, Bangalore. The 
collected explants were excised to about 1.5-2.0 cm in 
length and 2-3 mm in diameter by removing leaf and 
keeping 1-2 mm petiole at the node. Nodal segments were 
washed in 0.05% (v/v) Tween-80 solution for 5 minutes 
with constant stirring followed by 5-6 washes with sterile 
distilled water and further treated with 0.1% Bavastin 
weight/volume (w/v) (systemic fungicide) for 10 minutes 
and rinsed 5-6 washes with sterile distilled water. Surface 
sterilization was carried out inside laminar air flow 
chamber, where explants were surface sterilized with 70% 
volume/volume (v/v) ethanol for 40 seconds followed by 4 
washes with distilled water. This was followed with 0.1% 
(w/v) Mercuric chloride (HgCl ) for 6 minutes and further 2

5-6 washes with distilled water. 

Chemicals
Culture media consisted of MS (Murashige and skoog, 
1962) (13) half reduced nitrogen source supplemented 
with additives (ascorbic acid: 50 mg/l, citric acid: 25 mg/l 
and cysteine: 25 mg/l), 3% (w/v) sucrose and 0.6% (w/v) 
agar (Hi-media, India) and adenine sulphate: 25 mg/l were 
used to evaluate their effects on MS media supplemented 
with different cytokinins, viz; Benzyl amino purine (BAP) 
and Kinetin (KN) (0.5-2.5 mg/l) and Thidiazuron (TDZ) 
(0.1-0.5 mg/l) and auxins, viz; (Indole -3- Butyric 
Acid(IBA), Indole Acetic Acid (IAA) and Naphthalene 

Acetic Acid (NAA): 1.0 mg/l) either alone or in different 
combinations.

Effect of plant growth regulators:

a. Shoot initiation
MS media fortified with 3 cytokinins (BAP, KN and TDZ) 
in 10 different combinations showed callusing at the base 
irrespective of the treatment (data not shown). To 
overcome the problem of callusing at the base, MS ½ N  2

source medium was tried with above cytokinins and 10 
different combinations. Nodal shoot segments of 2-3 cm in 
length and 2-3 mm in diameter were excised and inoculated 
vertically on the modified MS medium with MS 1/2 N , 2

fortified with additives (ascorbic acid 50mg/l, citric acid 
25mg/l, cysteine 25mg/l), containing different 
concentration of cytokinins BAP and Kinetin (0.5-2.5 
mg/l) & TDZ (0.1-0.5 mg/l). Cultures were kept under 12 h 

0light /day photoperiod at 25±2 C temperature. 

b. Shoot multiplication
To achieve high rate of shoot multiplication and growth, 2 
shoots /clump were used in modified MS medium N  1/2 2

source supplemented with additives (ascorbic acid 50mg/l, 
citric acid 25 mg/l and cysteine 25 mg/l), cytokinins (BAP 
and KN 0.5-2.5 mg/l, TDZ 0.1-0.5 mg/l) and adenine 
sulphate 25mg/l in 10 treatments. Sub culturing of the in 
vitro differentiated shoots was carried out in 4 weeks 
intervals on fresh shoot multiplication medium. 

c. In vitro rooting 
To find out the most suitable media and auxins for high 
frequency rooting, various media combinations, viz; MS, 
MS/2, MS/4 basal salts medium and various auxins, viz; 
IAA, IBA and NAA 1.0mg/l were tested. Single shoot 
segments were used for root induction. Cultures were 
initially kept under dark for 72 hrs, followed by under light 
intensity of 2500 lux for 12 hrs photoperiod.

d. Ex vitro rooting
For ex vitro rooting, well grown microshoots were used. 
Cutting with two nodes were excised from the multiplied 
shoots and were directly transferred to small plastic cups 
containing soil rite and sand (1:1) after pulse treatment with 
1000 ppm (IBA, IAA and NAA) solution for 5 minutes and 

0 0kept in the green house with temperature of 25 -30  C and 
humidity of 80-90%. Rooting was recorded after 4 weeks.

e. Hardening and acclimatization
Micropropagated plants of 5-7 cm in length and well 
developed roots were used for the hardening. Plants were 
taken out from the rooting medium and washed thoroughly 
with tap water to remove adhered agar and nutrient. 
Plantlets were transferred into plastic cups and polybags 
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consisted sand, soil, compost and perlite (1:1:1:1, v/v). 
Hardening was carried out in poly tunnel in green house 

0consisted 85 ± 5 % relative humidity and 28 ±5 C 
temperature for 4-5 weeks. This was followed by the 2-3 
weeks in shade (50% shade in agro shade net house).

f. Experimental design, data collection and statistical 
analysis
For shoot induction, single nodal shoot segment in each 
culture tube was inoculated, each treatment consist 10 
explants and replicated three times. Observation on 
percentage response, shoot number/explant and shoot 
length were recorded after 4 weeks of inoculation. For 
shoot multiplication, 2-3 shoots clump was used as an 
inoculum and each treatment consisted minimum 10 
clumps and replicated three times. Data recording was 
carried out on the number of shoots per clump and shoot 
length on completion of four weeks. For rooting 
experiments, single shoot was used and five shoots were 
used in each culture bottle and each treatment consist of 3 
replicates. In rooting experiments, percentage of rooting, 

0 

root number and root length were recorded after 4 weeks. 
The data was determined by taking means, standard 
deviation and one way analysis of variance (ANOVA, P < 
0.05).

RESULTS

a. Shoot initiation
Among the 3 different cytokinin in ten treatments(KN, 
BAP; 0.5–2.5 mg/l) and TDZ; 0.1–0.5 mg/l) used, MS half 
nitrogen source medium supplemented with additive 
(ascorbic acid 50 mg/l; citric acid 25 mg/l and cysteine 25 
mg/l), BAP 0.5 mg/l proved the best for multiple shoot 
(3.66 shoots/ explants, shoot length, 4.13 cm) induction 
from the nodal segment within four weeks period without 
callusing at the base(Fig. 1a). This was followed by the 
medium consisted TDZ 0.25 mg/l with (3.66 shoot/clump, 
shoot length of 3.42 cm). Medium with kinetin (0.5-2.5 
mg/l) proved least effective for multiple shoot induction (1-
2 shoots/ node). (Table. 1)

Table 1: Effect of PGRs on shoot induction of M. pudica.

Data were recorded after 4 weeks. In each row, means± standard deviations followed by the same letters are significantly 
different at the p value (0.05). 

Treatment No. Treatment % of response Shoot number
(Mean + SD) (cm) 

(Mean + SD)
a a1 MS  N HF 30 1.33±0. 57 1.56±0.122

c e2 MS  N  BAP 0.5 mg/l 80 3.66±0. 57 4.13±0.09½ 

b d3 MS N  BAP  1.0 mg/l 60 2.33±0. 57 3.49±0.11½  2

b d4 MS  N  BAP 2.5 mg/l 55 2.33±0.57 3.22±0.22½ 2

b  c5 MS  N  TDZ 0.1 mg/l 55 2.66±0. 57 2.68±0.27½ 2

c d6 MS   N  TDZ 0.25 mg/l 70 3.66±0. 57 3.42±0.17½ 2

b c7 MS  N  TDZ 0.5 mg/l 50 2.33±0. 57 2.81±0.14½ 2

a c8 MS  N  KN0.5 mg/l 30 2±0.57 2.70±0.43½ 2

a c9 MS   N KN  1.0 mg/l 30 1.66±0. 57 2.87±0.22½ 2

a b10 MS  N  KN 2.5 mg/l 40 1.33±0.57 2.30±0.34½ 2

PGRs (mg/l) shoot length 

 ½ 

2

b. Shoot multiplication
Shoot clump (2-3 shoots/clump) was better than single 
shoot and shoot segments for further shoot multiplication. 
Out of the various cytokinins (KN, BAP and TDZ) used in 
MS N , additives and adenine sulphate 25 mg/l, medium 1/2 2

consisted BAP 0.5 mg/l and adenine sulphate 25 mg/l 
proved the best and produced 6.0 shoots/ clump  and shoot 
length of 5.77 cm within 4 weeks period (Fig. 1b). This was 

followed by the medium with KN 1.0 mg/l and adenine 
sulphate 25 mg/l proved the best and produced 5.66 shoots/ 
clump  and shoot length of 5.40 cm within. Medium with 
high concentration of TDZ 0.1 -0.5 mg/l with adenine 
sulphate induced callus and shoots were dwarf, which were 
not found suitable for rooting. Growth and vigour was 
maintained during shoot multiplication phase on shoot 
multiplication medium. (Table. 2)
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c. In vitro rooting 
Amongst the various media combinations (MS, MS/2 and 
MS/4 basal salts) and auxins (IAA, IBA and NAA; 1.0 
mg/l) tested, rooting percentage was more in MS/4 
compared to MS and MS/2. Amongst them, MS/4 basal 
medium with IBA 1.0 mg/l proved the best for high rate 
(100%) rooting with root length of 5.73 and root number of 

7.66 with average shoot length of 6.73 cm (Fig. 1c). This 
was followed by the MS/4 medium with NAA 1.0 mg/l. MS 
full strength and half strength media proved less effective 
as compared to MS/4 basal salts medium with auxin in 
terms of percentage of root induction, root number, root 
length and shoot length. (Table. 3)

Table 2: Effect of PGRs on shoot multiplication of M. pudica.

Data were recorded after 4 weeks. In each row, means± standard deviations followed by the same letters are significantly 
different at the p value (0.05). ). Note: - : No callus; +: Less callus; ++ More callus; +++: Highest callus.

Treatment No. Treatment Shoot number
(Mean + SD) (cm) intensity

(Mean + SD)
a a1 MS  N HF 2±0.0 1.86±0.04 -½ 2

e j2 MS N  BAP 0.5+AS 25 mg/l 6±1.0 5.77±0.12 -½

b f3 MS  N  BAP  1.0+AS 25 mg/l 3±0.57 3.91±0.12 +½ 2

a e4 MS  N  BAP 2.5+AS 25 mg/l 2.66±0.57 3.59±0.55 ++½ 2

b d5 MS  N  TDZ 0.1+AS 25 mg/l 3.66±0.57 3.42±0.27 ++½ 2

c c6 MS  N  TDZ 0.25+AS 25 mg/l 4.66±0.57 3.23±0.12 ++½ 2

b b7 MS N  TDZ 0.5+AS 25 mg/l 3.66±0.57 2.93±0.07 +++½ 2

c g8 MS N  KN0.5+AS 25 mg/l 4±0 4.50±0.14 -½ 2

d i9 MS N KN  1.0+AS 25 mg/l 5.66±0.57 5.40±0.18 -½ 2

d h10 MS N  KN 2.5+AS 25 mg/l 5±0.0 4.95±0.09 +½ 2

Cytokinins (mg/l) shoot length Callus 

2

Table 3: Effect of various auxins and media on in vitro rooting in M. pudica.

In each row, means± standard deviations followed by the same letters are significantly different at the p value (0.05). 

Treatment No. Treatment
Media and auxins (Mean+SD) (cm) (cm)

(auxins mg/l) (Mean+SD) (Mean+SD)

1 MS+ HF 70 2.66 ± 0.57a 1.92 ± 0.07a 2.3±0.23a

c c b2 MS+IBA 1.0 90 5.66 ± 0.57 3.22 ± 0.22 3.8±0.41
b a b3 MS+IAA 1.0 85 5.33 ± 0.57 2.38 ± 0.14 3.64±0.32
b b c4 MS+NAA 1.0 70 5.66 ± 0.57 2.16 ± 0.17 4.13±0.11
b c c5 MS/2+ HF 85 4.33 ± 0.57 3.21 ± 0.08 4.17±0.12
c d d6 MS/2+IBA 1.0 95 6.66 ± 0.57 3.78 ± 0.11 5.29±0.33
c c c7 MS/2+IAA 1.0 90 5.66 ± 0.57 3.67 ±0.23 4.15±0.60
d d c8 MS/2+NAA 1.0 70 6.33 ± 0.57 3.29 ±0.12 4.20±0.29
b e d9 MS/4+HF 90 4.33 ± 0.57 4.44 ± 0.40 4.84±0.25
e f f10 MS/4+IBA 1.0 100 7.66 ± 0.57 5.73 ± 0.28 6.73±0.16
d f e11 MS/4+IAA 1.0 95 5.66 ± 0.57 5.38 ±0.40 6.18±0.07
d f e12 MS/4+NAA 1.0 100 6.66 ± 0.57 5.59 ± 0.24 5.88±0.12

% of rooting root number root length shoot length 
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d. Ex vitro rooting
For ex vitro rooting, microshoots are pulse treated with 
various auxins (IBA, IAA and NAA 1000 ppm) for 5 
minutes, amongst them IBA proved best with root number 

of 8.33/ shoot, root length of 6.07cm and shoot length 6.86 
cm. (Fig. 1d and Table. 4) and comparative studies on in 
vitro and ex vitro rooting proved that ex vitro rooting 
showed higher percentage (97%). (Table.5)

Table 4: Effect of various auxins and media on ex vitro rooting in M. pudica.

5. Comparative study on in vitro and ex vitro rooting.

Treatment No. Type of auxins % of rooting Root number
 in ppm (Mean+ SD) (Mean+ SD) (Mean+ SD) (

c c a1 IBA- 1000 100 8.33± 0.57 6.07± 0.12 6.86± 0.39
a a c2 IAA- 1000 100 6.33± 0.57 4.90± 0.10 5.91± 0.18
b b b3 NAA- 1000 100 7.33± 0.57 5.40± 0.31 6.05± 0.09

Root length (cm) Shoot length (cm)
Mean+ SD)

Rhizogenesis Rooting rate % Root length
technique (cm)

Ex vitro 100 6.07 8.33 6.86 97%

In vitro 100 5.73 7.66 6.73 95%

Number of roots shoot length (cm) Survival rate(%)

Data were recorded after 4 weeks. In each row, means± standard deviations followed by the same letters are significantly 
different at the p value (0.05).

Data were recorded after 4 weeks. In each row, means± standard deviations followed by the same letters are significantly 
different at the p value (0.05). 

e. Hardening and acclimitization
Micropropagated plantlets with shoot length of 5-7 cm 
with well-developed roots proved ideal for hardening. 
Hardening of plantlets in poly tunnel for 4-5 weeks period 
was found essential for high rate (>95%) of survival in 
containers, plastic cups and polybags consisted potting 
medium. Humidity of 85 ± 5 % (RH) inside the poly tunnel 
was essential during the hardening phase. New shoot and 
root growth started within 3 weeks of hardening. After 4 
weeks in green house, 2-3 weeks keeping plants in shade 
(50%) proved better before transferring to open nursery 
area  for  survival  and growth (Fig .  1e ,  f ) .   
Micropropagation protocol developed will be useful for 
the rapid propagation of M. pudica.

Discussion
Multiple shoot induction is controlled by growth 
regulating factors present in the medium. To induce 
multiple shoots, specific concentration of growth 
hormones are needed which varies from species to species 
and depends on the source of explants. In the present study, 
MS half nitrogen source with BAP 0.5 mg/l alone proved 
best in inducing (80% response) multiple shoots 
(3.66/explants) with shoot length of 4.13 cm without 
callusing at the shoot base, followed by TDZ 0.25 mg/ with 
70% response. But the shoot length is high (4.13 cm) in 
BAP compared to TDZ (3.42 cm). Earlier, multiple shoots 
were induced in MS medium with BAP 1.5 mg/l + NAA 0.5 

mg/l resulted in 10.2 shoot/explants with 44% response 
percentage in M. pudica (11).

For shoot multiplication, BAP 0.5 mg/l combined with 
adenine sulphate 25 mg/l showed 3fold multiplication rate 
with 6/clump and shoot length of 5.77 cm within 4 weeks. 
Adenine sulphate is a purine which has cytokinin activity 
that helps to improve the growth (14). In many cases, 
adenine acts more as synergist of cytokinins such as 
Kinetin and Zeatin (15). Cytokinin combined with adenine 
sulphate showed high multiplication rate with better shoot 
length. The usefulness of adenine sulphate for improved 
shoot multiplication is well documented by many research 
workers (16-17). Earlier, Hassan et al., 2010 (11) reported 
2 fold multiplication rate achieved in MS+BAP 1.5 
mg/l+NAA 0.5 mg/l with an average shoot number of 
20/culture in 12 weeks. Later, Ramesh et al., 2013 (1) 
reported high multiplication rate in MS medium with BAP 
1.5 mg/l + NAA 0.6 mg/l +IAA 0.4 mg/l with shoot number 
of 8.0 with shoot length of 3.0 cm and further shoots are 
transferred in BAP 1.5 mg/l + GA3 2.0 mg/l for elongation. 
This difference might be due to age and source of explants 
used. Recently, Bianchetti et al., 2017(12) reported the best 
shoot multiplication with 5 μM BAP combined with 0.5 
μM NAA, with 90% of explants showed three or more 
shoots in 45 days.

Auxin nature, combinations, type of media and shoot 
quality are the factors which influence rooting percentage 

34



and survival of the rooted plantlets. For high frequency 
rooting, MS/4 based medium with IBA 1.0 mg/l proved 
best in high rate (100%) of rooting with high number of 
roots 7.66/shoot and root length of 5.73 cm with average 
shoot length of 6.73 cm. Amongst the different media (MS, 
MS/2 and MS/4) and auxins (IAA, IBA and NAA) used, 
the effect of media was more on rooting percentage as 

compared to the type of auxins tested.  Efficacy of IBA at 
lower concentrations in in vitro rooting was reported in 
other medicinal plants like Swainsona salsula (18). Other 
studies indicated 85% rooting with IBA 1.0 mg/l and 80% 
rooting with IBA 2.0 mg/l with root number 8/clump(1, 
11). However, Bianchetti et al., 2017 (12) found no 
significant difference between control and treatments in 
which NAA/IBA/IAA was added, showing that regardless 
of concentration, though treatment with 0.4 µM 
NAA/IBA/IAA resulted in more vigorous and longer roots 
in the end of the first 40 days of in vitro cultivation. 
However, these differences vanished after 60 days and 
further did not increase the rooting of the shoots.

For ex vitro rooting, pulse treated shoots with 1000 ppm 
IBA for 5 min resulted in 100% rooting with root number 
(8.33), average root length of 6.07 cm and shoot length of 
6.86 cm. It was observed that the roots developed from ex 
vitro rooting were significantly longer compared to in vitro 
with high survival rate (97%). This is the first report on ex 
vitro rooting in M. pudica. Though NAA and IAA induced 
roots but the root number and root length is lesser than IBA. 
Similar reports were reported in other medicinal plants like 
Rotula aquatic (19).

CONCLUSION
To obtain quality plantlets of M. pudica through in vitro 
propagation, MS  N  medium fortified with 1 /2 2

additives+BAP 0.5 mg/l proved best for shoot induction 
(80% response) with 3.66 shoot/explants and shoot length 
of 4.13 cm and BAP 0.5 mg/l with adenine sulphate 25 mg/l 
resulted in 3 fold multiplication with shoot number 
6/clump and shoot length of 5.77 cm. For in vitro rooting 
MS/4 combined with IBA 1.0 mg/l proved best with root 
number 7.66/ shoot and root length of 5.73 cm with shoot 
length of 6.73 cm and for ex vitro rooting 1000 ppm IBA for 
5 min resulted in high rate of root number  8.33/shoot and 
root length of 6.07 cm.

The above refined protocol can be used for in vitro 
propagation of M. pudica through seedlings to obtain high 
quality planting material for which can be used for 
Pharmacological studies which has high medicinal value.
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