
 

 

INT J CURR SCI 2017, 20(1): E 57-62 

RESEARCH ARTICLE                                                                                 ISSN 2250-1770  

In vitro culture establishment in Pomegranate (Punica granatum L.) Cv. Bhagwa 

Suhasini SC*, SN Patil, Prabhuling, G. Venkateshalu and SL Jagadeesh 

Department of Fruit Science, College of Horticulture, Bagalkot 

University of Horticultural Sciences, Udyanagiri, Bagalkot-587 104, Karnataka, India 

*Corresponding author: suhasinisc92@gmail.com 

Abstract 

An investigation was conducted to standardize the protocol. Though the conventional method of propagation of 

pomegranate is time consuming and tiresome. It does not ensure disease free and healthy planting material but in 

vitro technique has advantage over the conventional method, in which rapid mass production of healthy and disease 

free planting material within short span of time is possible. However, in commercial tissue culture, plant 

multiplication is carried out through axillary shoot proliferation. It is preferred mainly because of its true to type and 

genetically stable plantlets. Reliable and efficient protocols for plant regeneration in vitro through stimulation of 

axillary shoot proliferation from nodal stem segments and apical buds or through organogenesis or embryogenesis 

directly from various explants or callus have been developed for many important tropical and temperate fruit trees. 

Bhagwa, is one of the leading commercial variety hence, present study revealed that successful establishment of 

aseptic culture in Pomegranate Cv. Bhagwa is possible by sterilization of second nodal segments with mercuric 

chloride (HgCl2) at 0.01 % for 3 mins followed by incubation on full strength MS medium. Second nodal segment, 

due to its higher maturity and lignification resulting in less uptake and bleaching action of HgCl2 and recorded the 

highest culture establishment compared to other succulent explants. 
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Introduction  

Pomegranate (Punica granatum L.) is generally 

known in a distinct family Punicaceae, which 

comprises only one genus (Punica) and two species; P. 

granatum and P. protopunica, chromosomal number, 

2n=16 and 18, respectively (Samir et al., 2009). 

Pomegranate is one of the oldest known fruit trees of 

the tropics and sub-tropics, cultivated for its delicious 

edible fruits. It is native to Iran and possibly also to 

some surrounding areas. It is exploited for nutritional 

value of its fruit, medicinal properties of different parts 

of the tree and for ornamental purpose (Naovi et al., 

1991; Jayesh and Kumar, 2004; Johanningsmeier and 

Harris, 2011). The seeds and fleshy pulp are dried to 

use as a condiment in Indian and Pakistani cuisines. 

The fruit is a rich source of minerals, vitamins, 

antioxidant polyphenols and tannins. Protocols for 

regeneration of pomegranate via shoot organogenesis, 

somatic embryogenesis and enhanced axillary bud 

proliferation have been reported (Naik et al., 2000; 
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Murkute et al., 2002; Shao et al., 2003; Terakami et al., 

2007).  

In vitro propagation of pomegranate has been 

reported through axillary shoot proliferation from nodal 

segments (Naik et al., 1999; Naik et al., 2000; Murkute 

et al., 2004), shoot tips (Murkute et al., 2004) and 

cotyledonary nodes (Sharon and Sinha, 2000). 

Regeneration of P. granatum plantlets in vitro can 

occur through organogenesis from callus derived from 

leaf segments (Deepika and Kanwar, 2010). The 

conventional method of propagation through seed is not 

preferred because of the resulting variability in tree and 

fruit characters; while, propagation through hardwood 

or softwood cuttings does not ensure disease free and 

healthy plants. In addition, this method is time 

consuming and labour intensive (Kanwa et al., 2010) 

and a large number of cuttings do not survive 

transplanting. Therefore, micropropagation in fruit tree 

would help in overcoming difficulties of vegetative 

propagation, producing true to type and rapid mass 

production of planting material (Samir et al., 2009). 

The present investigation was, therefore carried out to 

standardize protocol for in vitro culture establishment 

in pomegranate. 

Materials and Methods 

Plant material and explants preparation  

The twigs containing shoot tip as well as 3-4 

nodes were taken from the field grown mother plant 

(Fig. 1) at fruit orchard (Main Horticulture Research 

and Extension Centre), UHS, Bagalkot. The plant 

material were washed thoroughly in running water to 

remove debris. They were then washed 3-4 times with 

distilled water containing few drops of antiseptic 

solution (Tween 20). They were treated with a solution 

containing streptocycline (500 mg/l) + carbendazim 

(1000 mg/l) and then with cetrimide (500 mg/l) for 25 

mins. They were rinsed 4-5 times with sterilized 

distilled water. Different types of explants (Fig. 2) were 

excised and then washed repeatedly 4-5 times with 

sterile water under laminar air flow cabinet.  

Fig. 1. Mother plant or explant source of Pomegranate 

(Punica granatum L.) Cv. Bhagwa 

 

Fig. 2. Different type of explants of Pomegranate 

(Punica granatum L.) Cv. Bhagwa 

Explants isolated includes, Shoot tip (E1): 

Explants from apical portion of shoot (1.5-2 cm) were 

taken from the current season growth; First nodal 

segment (E2): A nodal segment of (1.5-2 cm) below the 

shoot tip was taken from current season shoot; Axillary 

bud of first nodal segment (E3): A axillary bud scooped 

out from leaf axils of first nodal segment (0.25-0.50 cm 

in diameter); Second nodal segment (E4): A segment of 

node of 1.5-2 cm length below the first node was taken 

from current season shoots; Axillary bud of second 
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nodal segment (E5): A axillary bud scooped out from 

leaf axils of second node (0.25-0.50 cm in diameter); 

Double nodal segment (E6): A segment of double nodes 

of 2-5 cm length below the shoot tip were taken from 

current season shoots (Fig. 2). Later explants were 

surface sterilized with mercuric chloride (HgCl2) of 6 

different concentrations for varied duration. M1: 0.01% 

for 3 mins (duration has been splitted as 2+1 mins to 

avoid the toxic effect), M2: 0.01% for 5 mins (3+2 

mins), M3: 0.03% for 2 mins (1+1 mins), M4: 0.03% 

for 3 mins (2+1 mins), M5: 0.05% for 30 secs and 

M6:0.05% for 1 min. The abbreviations are tabulated 

below. 

 

In vitro culture establishment: Effect of type of explants 

and mercuric chloride treatment on establishment of 

aseptic culture 

Different explants were treated with different 

concentration and duration of mercuric chloride and 

cultured on full strength MS media containing 3% 

sucrose, 35 mg/l adenine sulfate, 35 mg/l citric acid and 

1.5 mg/l BAP. Completely randomized design (CRD) 

was employed for the experiments. The observations on 

aseptic culture establishment and contamination were 

recorded at 4 weeks after incubation. The data in 

percentages were transformed to arcsine values for 

statistical analysis. The data were subjected to ANOVA 

as suggested by Panse and Sukhatme (1967). Critical 

difference values were tabulated at one per cent 

probability where “F” test was significant. 

Results and Discussion 

Effect of type of explants and mercuric chloride 

(HgCl2) treatment on establishment and contamination 

(Bacterial and fungal) of aseptic culture in 

Pomegranate Cv. Bhagwa 

Fig. 3. Establishment of aseptic culture from second 

nodal segment 

 

        Results obtained with respect to effect of type of 

explants and mercuric chloride (HgCl2) treatment on 

establishment of aseptic culture were tabulated in table 

1. Among the different explants; second nodal segment 

showed superior response to per cent aseptic culture 

establishment (34.44, Fig. 3) and axillary buds of first 

and second nodal segments were proved unsuitable. 

Among HgCl2 treatments; better and poor aseptic 

culture establishment was observed with 0.01% HgCl2 

for 3 mins (29.44%) and 0.03% HgCl2 for 3 mins 

E1: Shoot tip M1: 0.01% for 3 mins 

E2: First nodal segment M2: 0.01% for 5 mins 

E3:  Axillary bud of first 

nodal segment    
M3: 0.03% for 2 mins 

E4: Second nodal segment M4: 0.03% for 3 mins 

E5: Axillary bud of second 

nodal segment 
M5: 0.05% for 30 secs 

E6: Double nodal segment M6: 0.05% for 1 min 

 Bud sprout 



 

 

Table 1. Effect of type of explants and mercuric chloride (HgCl2) treatment on establishment of aseptic culture in 

Pomegranate Cv. ‘Bhagwa’ 

* The values given in parenthesis are arc sine transformed values; E- Explant; M- Mercuric chloride 

Table 2. Effect of type of explants and mercuric chloride (HgCl2) treatment on per cent bacterial contamination in 

Pomegranate Cv. ‘Bhagwa’ 

 

Table 3. Effect of type of explants and mercuric chloride (HgCl2) treatment on per cent fungal contamination in 

Pomegranate Cv. ‘Bhagwa’ 

* The values given in parenthesis are arc sine transformed values; E- Explant;  M- Mercuric chloride; NS – Not 

significant;  -- : No contamination was observed due to death of axillary buds 

 

Hgcl2 

 

Explant 

Establishment of aseptic culture (%) 

Concentration and duration of  mercuric chloride (HgCl2) 

M1 M2 M3 M4 M5 M6 Mean 

E1 33.33 (35.00)* 26.67 (30.78) 23.33 (28.67) 23.33 (28.67) 36.67 (36.93) 30.00 (32.89) 28.89 (32.13) 

E2 46.67 (42.89) 33.33 (35.00) 26.67 (30.78) 23.33 (28.67) 30.00 (32.71) 36.67 (36.93) 32.78 (34.50) 

E3 0.00 (0.28) 0.00 (0.28) 0.00 (0.28) 0.00 (0.28) 0.00 (0.28) 0.00 (0.28) 0.00 (0.28) 

E4 56.66 (48.85) 30.00(32.89) 26.67(30.78) 23.33(28.67) 33.33(35.00) 36.67(36.93) 34.44(35.45) 

E5 0.00(0.28) 0.00(0.28) 0.00(0.28) 0.00(0.28) 0.00(0.28) 0.00(0.28) 0.00(0.28) 

E6 40.00 (39.04) 40.00 (39.04) 30.00 (32.89) 20.00 (26.56) 23.33 (28.67) 33.33(35.00) 31.11 (33.54) 

Mean 29.44 (27.60) 21.67 (22.95) 17.78 (20.52) 15.00 (18.76) 20.56 (22.19) 22.78 (23.60) 
 

 
S.Em± CD at 1% 

E 1.02 3.73 

 
1.02 3.73 

E×M 2.49 9.08 

    Hgcl2 

 

Explant 

Bacterial contamination (%) 

Concentration and duration of  mercuric chloride (HgCl2) 

M1 M2 M3 M4 M5 M6 Mean 

E1 20.00 (26.56)* 26.66 (30.78) 23.33 (28.67) 26.66 (30.78) 26.66 (30.78) 33.33 (35.00) 26.11 (30.43) 

E2 20.00 (26.56) 40.00 (39.04) 23.33 (28.67) 26.66 (30.78) 26.66 (30.78) 23.33 (28.67) 26.66(30.75) 

E3 -- --- -- -- -- -- -- 

E4 20.00 (26.56) 30.00 (32.71) 36.66 (36.93) 23.33 (28.67) 26.66 (30.78) 26.66 (30.78) 27.22 (31.07) 

E5 -- -- -- -- - -- -- 

E6 23.33 (28.67) 26.66 (30.78) 30.00  (32.71) 20.00 (26.56) 46.67 (43.08) 23.33 (28.67) 28.35 (31.78) 

Mean 13.89 (18.06) 20.55 (22.21) 18.33 (21.20) 17.22 (19.47) 18.88 (22.57) 17.77 (20.52) 
 

 
S.Em± CD at 1% 

E - NS 

M 1.00 3.66 

E×M 2.01 7.33 

    Hgcl2 

 

Explant 

Fungal contamination (%) 

Concentration and duration of  Mercuric Chloride (HgCl2) 

M1 M2 M3 M4 M5 M6 Mean 

E1 26.66 (30.78)* 23.33 (28.67) 23.33 (28.67) 23.33 (28.67) 23.33 (28.67) 30.00 (32.89) 25.56 (29.73) 

E2 20.00  (26.56) 23.33 (28.67) 30.00(32.89) 33.33 (35.00) 30.00 (32.89) 23.33 (28.67) 26.66 (31.00) 

E3 -- -- -- -- -- -- -- 

E4 23.33 (28.67) 30.00 (32.89) 30.00 (32.89) 26.66 (30.78) 26.66 (30.78) 20.00 (26.56) 26.11 (30.43) 

E5 -- -- -- -- -- -- -- 

E6 26.66 (30.78) 26.66 (30.78) 26.66 (30.78) 30.00 (32.89) 20.00 (26.56) 26.66 (30.78) 26.11 (30.43) 

Mean 16.11 (19.47) 17.22 (20.16) 18.33 (20.87) 18.88 (21.44) 16.66 (19.79) 16.88 (19.88) 
 

 
S.Em± CD at 1% 

E - NS 

M - NS 

E × M - NS 



 

 

(15.00%), respectively. Interaction effects were also 

differed significantly. The maximum culture 

establishment was noted in second nodal segment with 

0.01% HgCl2 for 3 mins (56.66%) and complete failure 

of cultures in axillary buds of first and second nodal 

segments. It may be attributed that higher survivality of 

matured explants due to lesser exposure of them with 

reduced concentration or duration of HgCl2 which 

might have led to less bleaching activity of chlorine 

and also attributed due to hardy nature of nodal 

segment made them survive better. Similar results were 

reported by Singh et al. (2011) in pomegranate and 

Anupa et al. (2016) in grape. Bacterial contamination 

and fungal contaminations were depicted in tables 2 

and 3 respectively. 

Type of explants recorded non-significant 

differences with respect to per cent bacterial 

contamination. Percent contamination of bacteria was 

recorded to be less in shoot tip (26.11) and maximum 

percent infection was noticed in double nodal segment 

(28.35). Significantly less and maximum percent of 

bacterial contamination were noticed in 0.01% HgCl2 

for 3 mins (13.89) and 0.05% HgCl2 for 30 secs 

(18.88%) respectively. Shoot tip, first and second nodal 

segment with 0.01% HgCl2 for 3 mins and double 

nodal segment with 0.03% HgCl2 for 3 mins exhibited 

minimum bacterial contamination (20.00% each) and 

the maximum contamination was noticed in double 

nodal segment with 0.05% HgCl2 for 30 secs (46.67%). 

This was probably due to effective sterilization with 

optimum concentration and duration of HgCl2 

treatments in different explants and also activity of 

dormant vegetative meristamatic buds present in the 

nodal segments and shoot tip. In successfully 

established cultures, per cent fungal contamination 

ranged from 25.56 to 26.66 across the explants and 

16.11 to 18.88 across HgCl2 treatments were showed no 

significant difference. Even interaction effect between 

explants and HgCl2 treatments also showed no 

significant difference. This indicates that less fungal 

contamination (around 25.00%) in successfully 

established explants may be because of lesser intra-

tissue contaminants and also minimum errors in 

maintaining and handling of cultures at aseptic 

condition. More than 75 percent of healthy explants 

cultures obtained with treatment of HgCl2 at lower 

concentration for minimum exposure. Hence, treatment 

with 0.01% HgCl2 for 3 mins may be an ideal treatment 

to minimize the fungal contamination. Similar results 

were reported by Singh et al. (2011) in pomegranate, 

Gayatri and Sathyanarayana (2015) in jackfruit and 

Goyal and Bhadauria (2008) in aonla. 
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