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ABSTRACT 

Calotropis gigantea Linn. belongs to the family Asclepiadaceae, is 

commonly known as giant milkweed which has significant medicinal 

properties. Tissue culture is a part of our economy, pharmaceutical, 

food and emerging Biotechnology industries. The aim of this study is 

to standardize haploid plant production from pollinium and callus 

production from leaf, node explants cultured on MS medium 

supplemented with various combinations and concentrations of plant 

growth hormone such as 2,4 Dichlorophenoxy acetate (2,4 D) and 

Indole 3- acetic acid (IAA). Callus induction of the leaf explants of 

IAA of (0.5 mg/mL) showed the maximum 94.2% of callus. When 

compared to the other hormones such as 2, 4-D showed 94.2% and 

callus induction of 2,4-D + IAA showed 94.3%. Nodal explant showed maximum 81.7% on 

MS medium supplemented with 2,4-D + IAA (0.5mg/mL) when compared to the IAA and 

2,4-D and it showed 77.2% and 77.0% of callus induction respectively. Pollinium explants 

showed 92.2% maximum growth on MS medium supplemented with 2,4-D (0.5mg/mL). IAA 

and 2,4-D + IAA showed 84.6% and 92% of callus induction respectively. 

 

KEYWORDS: Calotropis gigantea, Callus induction, Haploid plant production, Pollinium. 

 

INTRODUCTION 

Tissue culture can be a powerful technique if conducted correctly, and a great waste of time 

and money when done sloppily. Nowadays Tissue culture is not only for cell biologists, but 

also for adjunct to a virtually every discipline of the biological sciences. In Ancient times, 
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plant tissue culture techniques have been used in academic investigations of totipotency and 

the roles of hormones in cytodifferentiation and organogenesis. 

 

The field of plant tissue culture is based on the premise that plants can be separated into their 

parts, which can be manipulated in vitro and then grown back into complete plants.
[1]

 Gottlieb 

Haberlandt discovered the Plant tissue culture in 1902. He made several valuable predictions 

about the nutrient requirement for in vitro conditions, which would possibly induce cell 

division, proliferation and embryo induction.
[2]

 

 

Narges et al.,
[3]

 determined the optimum level of plant growth regulator in different 

concentration of NAA and BA (mg/l) were used in MS medium for callus induction of stem 

and leaf explant.
[4]

 Callus culture can be used to study the stress physiology and genetic 

improvement at the cellular level and also to select mutants in vitro.
[5]

 Plant tissue culture is 

an important tool in both basic and applied studies as well as in commercial application.
[6]

 

 

In in vitro culture, microspore can be deviated to a proliferation process that can leads to 

embryogenesis.
[7]

 Analysis of climatic parameters (temperature, sunshine hours and rainfall) 

during two growing seasons indicated that anther donor plants grown under better 

environmental conditions.
[8]

 Anther culture is a best method to induce gametic 

embryogenesis.
[9]

 A high genotype dependency was recorded for callus induction, callus 

regenerating of green double haploid plantlets.
[10]

 Nowadays, the demand of floriculture 

product has increased. In Indian commercial floriculture is a developing area both domestic 

as well export market.
[11]

 Physical presence is necessary to allow for inspection, quality 

control and break bulk activities.
[12]

 

 

Floriculture is one of the essential components in agri-business. The floriculture industry 

itself is responsible to ensure that all flowers and potted plants meet acceptable levels set by 

social and environmental criteria.
[13]

 It may affect the soil pH and resulting solubility of 

micronutrients in the root zone during commercial production.
[14]

 

 

Somatic embryos were successfully regenerated from callus tissue of anthers and ovaries 

excised from inflorescences of grapevines.
[15]

 Callus induction and somatic embryogenesis 

was significantly influenced by the size, physiological age, and orientation of leaf explants on 

the culture medium and plant growth regulators.
[16]

 The sterilized nodal explants were 

inoculated in MS medium containing various concentrations.
[17]

 Seyed et al.,
[18]

 examined the 
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influence of the growth regulators thidiazuron (TDZ) and naphthalene acetic acid (NAA) on 

adventitious shoot formation in these cultivars. 

 

Hardening is simply means of gradual exposure of plantlets to an environmental 

conditions.
[19]

 Hardening induced the increase in the frost tolerance of all cereals under study, 

and the resistance of rye and soft wheat was found to be significantly higher than that of 

durum wheat and barley.
[20]

 The in vitro rooted plantlet were hardened and acclimatized by 

using different treatments. The maximum survival during hardening was observed by 

covering the plantlets with glass beaker individually and kept in culture room.
[21]

 

 

PLANT COLLECTION 

The healthy and fresh plant of Calotropis gigantea were collected in Coimbatore district, 

Tamilnadu, India. The explants such as leaves, nodes and pollinium were used. Care should 

be taken while collecting the plant to avoid the damage of the cell. 

 

MATERIALS AND METHODS 

General laboratory techniques recommend by Purvis et al
[22]

, Tuite
[23]

 and Booth
[24]

 were 

followed. The cleaned glassware were dried in hot air oven and stored. Dried glassware and 

media were sterilized in an autoclave for 15 min at 15lb /sq inch pressure. 

 

SURFACE STERILIZATION OF EXPLANTS 

Healthy plant leaves, node and pollinium were collected and washed thoroughly under 

running tap water for 25 min without damage to the tissue. The explants were washed with 

sodium hypochlorite (1.0%) and mercuric chloride (0.1-0.3 %) for different time duration. 

The explants were cut into small pieces (0.5-1.0 cm) barring the cut ends and transferred to 

semi-solid culture medium under aseptic conditions. 

 

PREPARATION OF TISSUE CULTURE MEDIA 

Murshige and Skoog
[25]

 medium were used for this investigation. Sucrose 3% (30g /L) 0.1% 

meso-inositol (100 mg /L) and required plant growth hormones were added to the medium 

and buffered by 1N HCl or NaOH to adjust pH of the medium (5.6 to 5.8) before autoclaving. 

The medium was solidified by addition 0.8% agar (8 g/L) and autoclaved at 15 Ib pressure 

for 15 min at 121˚C. After inoculated with explants, all culture vials were kept under 16 / 8 h 

(light/ dark) photoperiod at 25± 2˚C. 
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CALLUS INDUCTION: Explants were inoculated on MS basal medium supplemented with 

different growth hormone such as IAA, 2, 4-D and combination of both the hormone. 

 

HAPLOID CULTURE 

Sterilized anthers were used for dissection of pollinium and inoculated on MS basal medium 

supplemented with different growth hormone such as IAA, 2, 4-D and combination of both 

the hormone. 

 

STATISTICAL ANALYSIS 

Data are presented as mean ± standard deviation and were analyzed using one – way analysis 

of variance (ANOVA). The different among means were tested by dunnet’s test at P ˂ 0.05 

level of significance. The analyses were carried out with the statistical software graphprism 

(USA). 

 

RESULT AND DISCUSSION 

Surface sterilized leaf, node and pollinium explants of Calotropis gigantea L. with sodium 

hypochlorite (1%) (For 20 min) and mercuric chloride (0.1%) (For 2 min) yielded 98% 

contamination free explants (Table 1- 3). 

 

Table 1: Effect of Sodium hypochlorite 1% and Mercuric chloride 0.1% Calotropis 

gigantea L. Leaf. 

S. no        NaHCl3/Min                 HgCl2/Min             Germination% 

1.                  10                                      1                           95.8±0.5 

2.                  15                                      2                           94.9±0.7 

3.                  20                                      3                            94.5±0.1 

 

Table 2: Effect of Sodium hypochlorite 1% and Mercuric chloride 0.1% Calotropis 

gigantea L. Node 

S.no                   NaHCl3/ Min               HgCl2/Min                    Germination% 

1.                              10                                  1                                    94.5±0.1 

2.                              15                                  2                                    94.7±0.6 

3.                              20                                  3                                    94.2±1.0 

 

Table 3: Effect of Sodium hypochlorite 1% and Mercuric chloride 0.1% Calotropis 

gigantea L. Pollinium. 

S.no           NaHCl3/Min                      HgCl2/Min                  Germination% 

1. 1.                     10                                        1                                  94.7±0.7 

2. 2.                     15                                        2                                  93.5±0.2 

3.                     20                                        3                                  94.3±0.3 
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Similarly the same result were obtained by Raaman et al.,
[26]

 surface sterilization of leaf 

explants of Hibisicus sabdariffa with sodium hypochlorite (1%) for 20 min and mercuric 

chloride (0.3%) 5 min yielded 96% of contamination free explants. 

 

Interestingly in our study showed 98% of contamination free explants were obtained sodium 

hypochlorite (1%) for 20 min and mercuric chloride (0.1%) for 2min. In the internodal 

Hibisicus sabdariffa with sodium hypochlorite (1%) for 20 min and mercuric chloride (0.1%) 

5 min yielded 94% of contamination free explants. Similarly in our study showed 98% of 

contamination free explants were obtained sodium hypochlorite (1%) for 20 min and 

mercuric chloride (0.1%) 2min. Whereas in the anther explants of Hibiscus sabdariffa with 

sodium hypochlorite (1%) for 20 min and mercuric chloride (0.3%) 5 min yielded 92% of 

contamination free explants. Interestingly in our study also showed 98% of contamination 

free explants with 2 min of surface sterilization with sodium hypochlorite (1%) for 20 min 

and mercuric chloride (0.1%) 2min. 

 

CALLUS INDUCTION 

Callus induction of the leaf explants of Calotropis gigantea was observed in the 7
th

 day of 

inoculation. Among the various growth regulators of IAA of (0.5 mg/mL) showed the 

maximum 94.2% of callus observed (Table. 4.4). When compared to the other hormones such 

as 2, 4-D showed 94.2% (Table. 4.5) and callus induction of 2,4-D + IAA showed 94.3% 

(Table 4-6, Fig.1 and 2). 

 

Table 4: Effect of different concentration of IAA on callus induction from leaf, nodal 

and pollinium explants of Calotropis gigantea L. 

Hormone         Concentration                Leaf                    Node                        Pollinium 

IAA                           0.1                       67.1±1.6
e                    

63.3±1.1
e                             

44.9±0.1
e
 

IAA                           0.2                       74.8±0.2
d                   

72.3±0.4
d                             

55.4±0.5
d
 

IAA                           0.3                       83.5±0.8
c                    

75.4±0.4
c          

65.5±0.3
c
 

IAA                           0.4                       86.6±0.3
b                    

82.5±0.6
b    

66.8±0.2
b
 

IAA                           0.5                       93.4±0.5
a                     

85.8±0.3
a                           

75.8±0.7
a
 

 

Values represent mean ± standard deviation of three replicates per treatment. Mean followed 

same letter in same column did not differ significantly at p < 0.05 according to Dunnet’s 

HSD test. 
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Table 5: Effect of different concentration of 2-4 D on callus induction from leaf, nodal 

and pollinium explants of Calotropis gigantea L. 

Hormone         Concentration                    Leaf                    Node                     Pollinium 

2,4-D                        0.1 65.1±0.7
e       

66.6±1.3
e        

58.0±1.9
e
 

2,4-D                        0.2                             75±0.1
d       

73.9±0.3
d                             

61.2±3.7
d
 

2,4-D                        0.3  76.8±0.8
c
           77.7±1.6

c                             
68.5±0.7

c
 

2,4-D                        0.4  84.9±0.3
b           

85±0.3
b                      

75.4±0.05
b
 

2,4-D                        0.5                   90.2±2.6
a                

89.4±3.9
a                            

80.0±1.1
a
 

Values represent mean ± standard deviation of three replicates per treatment. Mean followed 

same letter in same column did not differ significantly at p < 0.05 according to Dunnet’s 

HSD test. 

 

Table 6: Effect of different concentration of IAA, 2-4 D on callus induction from leaf, 

nodal and pollinium explants of Calotropis gigantea L. 

Hormone            Concentration              Leaf                          Node                        Pollinium 

IAA, 2-4 D            0.1 73.3±2.6
e 

60.2±0.5
e 

45.7±0.4
e
 

IAA, 2-4 D            0.2 77.4±0.4
d 

65.5±0.7
d 

54.5±1.1
d
 

IAA, 2-4 D            0.3 83.9±1.2
c 

73.6±0.6
c 

58.8±1.9
c
 

IAA, 2-4 D            0.4 83±3.8
b 

77.5±0.6
b 

65.1±0.2
b
 

IAA, 2-4 D            0.5                             91.5±0.7
a 

82.5±0.6
a 

77.2±1.9
a 

Values represent mean ± standard deviation of three replicates per treatment. Mean followed 

same letter in same column did not differ significantly at p < 0.05 according to Dunnet’s 

HSD test. 

 

Fig 1: Calotropis gigantea L. node explants inoculated on MS medium supplemented 

with IAA and 2,4 D. 

 

Nodal explant showed maximum 81.7% on MS medium supplemented with 2,4-D + IAA 

(0.5mg/mL) when compared to the IAA and 2,4-D and it showed 77.2% and 77.0% of callus 

induction respectively (Table. 4-6; Fig. 3). 
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Fig 2: Effect of different concentration of IAA on callus induction from leaf, nodal and 

pollinium explants of Calotropis gigantea L. 

 

 

Fig 3: Effect of different concentration of 2,4D on callus induction from leaf, node and 

pollinium explants of Calotropis gigantea L. 
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Fig 4: Effect of different concentration of 2,4 D and IAA on callus induction from leaf, 

node and pollinium explants of Calotropis gigantea L. 

 

Manonmani and Francisca
[27]

 studied the in vitro nodal multiplication of Gymnema sylvestre 

inoculated on MS medium supplemented with BA and NAA. Due to various concentrations 

the better result were observed in 1.0 mg/l of BA for the growth of root and 1.0 mg/l of NAA 

for shoot growth. 

 

Pollinium explants showed the callus induction on 10
th

 day of culture and showed 92.2% 

maximum growth on MS medium supplemented with 2,4-D (0.5mg/mL). IAA and 2,4-D + 

IAA (Table 4-6 and Fig. 4 and 5) showed 84.6 % and 92% of callus induction respectively. 

 

      

a. On 1
st

 day of inoculation  

b.  b. On 10
th

 day of inoculation 

c. On 30
th

 day of inoculation 

Fig 5: Calotropis gigantea L. pollinium explants inoculated on MS medium 

supplemented with 0.5 µL of IAA, 2,4 D 
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Ashis and Deepesh
[28]

 evaluated the immature embryo of Calotropis gigangea. It were 

inoculated on basal MS Medium supplemented with 2, 4-D, NAA, IAA, IBA and BAP. As a 

result it showed the better response of higher growth in 0.1 mg/l
-1

 of NAA for shoot 

formation and auxin for root formation in the form half-strength Basal MS medium. 

 

According to Raaman et al.,
[26]

 the callus induction of leaf explants of Hibiscus sabdariffa 

yields a 25% in IAA and IBA and 2, 4-D showed the 35% and 80% at (0.5mg/mL). 

Interestingly in our studies IAA + 2, 4-D showed 92.3% of callus induction and IAA showed 

92.2% whereas 2, 4-D showed 92.2% respectively. The callus induction of inter-nodal region 

of Hibiscus sabdariffa showed the 28% and IBA and 2, 4-D showed the 26% and 75% of 

callus induction in MS supplemented with IBA and 2-4D (0.5mg/mL). Interestingly we also 

got maximum 81.7% of callus growth on MS supplemented with IAA +2, 4-D (0.5mg/ mL). 

 

Alina et al.,
[29]

 evaluated the in vitro micropropagation of Senecio macrophyllus. The seed 

were inoculated on MS medium supplemented with Gibberlic acid (GA3) and different kinds 

of Cytokinins (BA, KN and ZEA). The highest response of shoot is observed in MS medium 

supplemented with 4.4 μM of BA in combined with 0.54 μM of NAA but the root have 

higher growth in half or full strength MS medium. 

 

Amuthapriya and Ravichandran
[30]

 analyzed the micropropagation technique by using a seed 

of Calotropis gigantea. It was inoculated on MS medium supplemented with the growth 

hormone BAP and IAA. As a result it showed a better growth response in MS medium 

supplemented with the 10µM BAP and IAA. 

 

CONCLUSION 

Plants are used as source of traditional medicine from ancient time. Medicinal plants plays an 

alternative role to therapeutic medicine. Calotropis gigantea is easily available in agriculture 

and non-agriculture fields and several researchers reported the usage of medicinal properties. 

It contains antibacterial, antimicrobial, antifungal, anti-diuretic, anticancer properties and so 

on.  In current scenario plants and their derivatives produce a new compounds which is useful 

to obtain drug discovery. Due to this over consumption and exploitation of the plant which 

become rare and vulnerable. To overcome this, plant can be produced with the help of Plant 

tissue culture technique. The explants (leaves and node) of Calotropis gigantea is used to 

propagate in a suitable solid medium supplemented with suitable growth hormone. Haploid 

plant production is one of the significant method in tissue culture. By using the pollinium, the 
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development and production of haploid plant in vitro can be carried out, which is important 

of fundamental and applied studies. This in vitro study is used to conserve the medicinal plant 

and produces large number of plants. As a result, the percentage of growth and cell viability 

can be calculated by using mean and standard deviation. 
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