
https://doi.org/10.37992/2020.1101.050

Received   : 03 May 2019 Revised   : 15 Feb 2020 Accepted   : 18 Feb 2020

Electronic Journal of Plant Breeding

Research Note

Callus induction in Hydnocarpus pentandra (Buch. Ham.)

Oken using shoot tips

Vighnesha Bhat1*, P. E. Rajasekharan2, G. Raviraja Shetty1,
Sadashiv Nadukeri1 and M. Ganapati3

1Department of Plantation, Spices, Medicinal and Aromatic Crops, College of Horticulture, Mudigere, India
2Division of Plant Genetic Resources, ICAR-Indian Institute of Horticultural Research, Hesarghatta, Bengaluru,

India
3Department of Crop Physiology, College of Horticulture, Mudigere, India

E-Mail: *vighneshbhat937@gmail.com

Abstract
Hydnocarpus pentandra (Buch. Ham.) Oken is a Vulnerable medicinal tree found in Western Ghats of

India. It is highly exploited due to its medicinal properties and it is mainly used in leprosy treatment. An

experiment was undertaken at Division of Plant Genetic Resources, ICAR-Indian Institute of Horticultural

Sciences, Bengaluru during 2018-19. The experiment was laid down in Completely Randomized Design

(CRD) with 16 treatments and three replications. Shoot tips from young seedlings were used as explant

and treated in MS media with a different hormonal combination like Benzyl Amino Purine (BAP), Indole

Acetic Acid (IAA), Kinetin and Thiaduzerol (TDZ). Among the treatments, highest shoot length (2.06 cm)

and maximum number of shoots produced per explant (3.86) were found in the treatment combination of

BAP (1.0 mg/l) and TDZ (0.5 mg/l) followed by the treatment combination of BAP (2.4 mg/l) and IAA (0.05

mg/l). Few treatments showed callus formation but no shoots were developed in these treatments.
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Hydnocarpus pentandra (Buch. Ham.) Oken is an

important medicinal tree belonging to family

Flacourtiaceae.  The tree is endemic to the Western

Ghats and very common in the south and central

Sahyadri’s. The tree grows up to 10 meters tall. Seeds

are economic part and oil is extracted from the seeds.

This oil is called chaulmugra oil and it is used in leprosy

treatment. It is a biodiesel plant and also having anti-

cancerous property (Shyam et al., 2013). Because of over-

exploitation from the natural resources, its population

decreased. So this tree is considered as a vulnerable

plant in Red Data Book. In these days this tree is gaining

importance due to its medicinal properties. But in this

plant, seed germination is low and large amount of

planting material production is difficult. No other vegetative

method was developed in this plant due to woody its

nature of the tree (Kumar et al., 2015 a, b). This species

is dioecious in nature and having a long juvenile phase.

So in order to solve these problems, an attempt was
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made to develop tissue culture techniques to produce a

large number of quality planting materials.

Preparation of explant and surface steril ization:

Shoot tips were collected from one-month-old seedlings

at Division of Plant Genetic Resources, ICAR-Indian

Institute of Horticultural Research, Bengaluru. The

explants of 2.0 – 2.5 cm in length were dissected out

from the seedlings and collected in distilled water.

Collected explants were washed with tap water for five

minutes to remove adhering dirt particles. The explants

were disinfected with Tween 20 solution (0.1%) for 10

minutes and washed thoroughly with sterilized distilled

water for 4 to 5 times. Then explants were brought to

culture lab. Under the sterile conditions, the explants

were treated with 0.1 per cent HgCl
2
 solution for 5 to 6

minutes. The explants were then thoroughly washed (4-

5 times of washings) with sterilized distilled water to

remove traces of HgCl
2
.
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Preparation of media and inoculation:MS media was

prepared by adding all its constituents and then the pH of

the medium was adjusted to 5.8 ± 0.2 using HCl or NaOH.

Then the appropriate amount of growth regulators were

added and agar was mixed at the time of boiling. About

15-20 ml of this media was filled in test tubes. The test

tubes were plugged with polypropylene caps and

autoclaved at 15   lb/in2 pressure and 1210C temperature

for 15 to 20 minutes. After cooling of autoclaved media

the sterilized explants were inoculated in the media. This
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Table 1. Number of shoots initiated and length of induced shoots in explants of Hydnocarpus pentandra

(Buch. Ham.) Oken at different combination of growth hormones in MS media.

Treatment MS media + Growth regulator 
(mg/l) 

Number of shoots 
produced per 

explant 

Shoot length 
(cm) 

Callus 
initiation 

T1 BAP (0.1) 0.0 0.0 -- 
T2 BAP (0.1) + IAA (0.05) 0.0 0.0 ++ 
T3 BAP (0.1) + Kinetin (0.05) 0.0 0.0 -- 
T4 BAP (0.2) 0.0 0.0 ++ 
T5 BAP (0.2) + IAA (0.05) 0.0 0.0 -- 
T6 BAP (0.2) + Kinetin (0.05) 0.0 0.0 ++ 
T7 BAP (0.5) 0.0 0.0 -- 
T8 BAP (0.5) + IAA (0.05) 0.0 0.0 ++ 
T9 BAP (0.5) + Kinetin (0.05) 0.0 0.0 ++ 
T10 BAP (1.2) 1.43 0.93 -- 
T11 BAP (1.2) + IAA (0.05) 1.56 1.20 -- 
T12 BAP (1.2) + Kinetin (0.05) 1.93 1.06 -- 
T13 BAP (2.4) 2.43 1.46 -- 
T14 BAP (2.4) + IAA (0.05) 2.62 1.63 -- 
T15 BAP (2.4) + Kinetin (0.05) 2.60 1.53 -- 
T16 BAP (1.0) + TDZ (0.5) 3.86 2.06 -- 

 Mean 1.03 0.61  
 S. Em. 0.094 0.054  
 CD @ 1% 0.35 0.19  

++ Callus produced,  -- No callus production 

process was carried out in the laminar chamber and

all the cultures were maintained in standard

culture conditions  at a temperature of 26 ± 20C.

The source of illumination consisted of four feet

wide fluorescent tubes (40W) and incandescent bulb

(25W) for 16 hours and darkness for eight hours.

After the inoculation weekly observations were taken,

the experiment was laid out in CRD by following

the procedure outlined by Panse and Sukhatme

(1967)

In the present study, callus was initiated in five of the

treatments (T
2
, T

4
, T

6
, T

8
 and T

9
) and no callus was

produced in a four of the treatments (T
1
, T

3
, T

5
 and T

7
). In

other seven treatments no callus was initiated and direct

organogenesis was found, i.e. Shoots were directly

produced from explant without producing callus

(Table 1). The maximum number of shoots produced

per explant (3.86) and the highest shoot length (2.06

cm) were found in the treatment combination of BAP

(1.0 mg/l) and TDZ (0.5 mg/l) followed by BAP (2.4 mg/l)

and IAA (0.05 mg/l). Similarly the direct organogenesis

was found in bael when treated with growth regulators

like BAP, IAA, Kinetin and TDZ (Kumar and Seeni, 1998;

Nayak et al. 2007). Similar results were obtained in

Cinnamomum camphora when shoot tip and nodal

segments were used as explant (Sharma and

Vashishta, 2010a, 2010b, 2010c). Withal the  nodal

explants showed direct organogenesis in Ficus religiosa

in treatment combination of BAP, TDZ and IAA (Siwach

and Gill, 2011) and in Lawsonia inermis (Ram and

Shekhawat, 2011) and in Pongamia pinnata (Sujatha

and Hazra, 2007). It is due to the effect of BAP which is

involved in the shoot proliferation. Similar results were

obtained in Oroxylum indicum (Talari et al. 2016). Lower

concentrations of TDZ are responsible for shoot initiation

in woody plants (Lu, 1993).

Combination of BAP (1.0 mg/l) and TDZ (0.5 mg/l) gave

maximum number of shoots per explant and highest shoot

length. Higher concentration of BAP in combination with

TDZ or IAA gave good results.

REFERENCES

Kumar, A. D. and Seeni, S. 1998, Rapid clonal multiplication

through in vitro axillary shoot proliferation of Aegle

marmelos (L.) Corr., a medicinal tree. Plant Cell

Rep. 17:422-426.



https://doi.org/10.37992/2020.1101.050 292

EJPB                                     Vighnesha Bhat et. al.,

Kumar, V., Ajeesh, R. and Jijeesh, C. M., 2015a. Chemical

seed pretreatments for better germination and

seedling growth of Swietenia macrophylla King.

Journal of Environment and Biosciences, 29(2):

367-372.

Kumar, V., Ajeesh, R. and Jijeesh, C. M., 2015b, Impact of

seed weight and pre-sowing treatments on

germination and seedling growth of Calophyllum

inophyllum L. Journal of Environment and

Biosciences, 29(2): 429-435.

Lu, Y. C., 1993, The use of thidiazuron in tissue culture. In

Vitro Cell. Dev. Biol. 29: 92-96.

Nayak, P., Behera, P. R. and Manikkannan, T., 2007, High

frequency plantlet regeneration from cotyledonary

node cultures of Aegle marmelos (L.) Corr. In Vitro

Cell. Dev. Biol.-Plant 43: 231-236.

Panse, V. G. And Sukhatme, P. V., 1967, Statistical Methods

for Agricultural Workers, ICAR, New Delhi, p.381.

Ram, K. and Shekhawat, N. S., 2011, Micropropagation of

commercially cultivated Henna (Lawsonia inermis)

using nodal explants. Physiol. Mol. Biol. Plants,

17:281-289.

Siwach, P. and Gill, A. R., 2011, Enhanced shoot multiplication

in Ficus religiosa L. in the presence of adenine

sulphate, glutamine and phloroglucinol. Physiol.

Mol. Biol. Plants 17:271-280.

Sharma, H. and Vashistha, B. D., 2010a, Effect of some

auxins on regenerative potential of various explants

of Cinnamomum camphora (L.) Nees & Eberm. Ann.

Agri. Bio. Res. 15(1): 83-89.

Sharma, H. and Vashistha, B. D., 2010b, In Vitro propagation

of Cinnamomum camphora (L.) Nees & Eberm using

Shoot Tip Explants. Ann. Biol. 26(2): 109-114.

Sharma, H. and Vashistha, B. D., 2010c, Effect of some

cytokinins on nodal explants of Cinnamomum

camphora (L.) Nees & Eberm. Eco-Res. J. Biosci.

9(1&2): 81-86.

Shyam, K. M., Dhanalakshmi, P., Yaminisudhalakshmi, G.,

Gopalakrishnan, S., Manimaran, A., Sindhu, S.,

Sagadevan, E. And Arumugam, P., 2013, Evaluation

of phytochemical constituents and antioxidant

activity of indian medicinal plant Hydnaocarpus

pentandra. Int J Pharm Pharm Sci, 5: 453-458.

Sujatha, K. and Hazra, S., 2007, Micropropagation of mature

Pongamia pinnata Pierre. In Vitro Cell. Dev. Biol.-

Plant 43: 608-613.

Talari, S., Rudroju, S. and Nanna, R. S., 2016, Conservation

of an endangered medicinal forest tree Oroxylum

indicum (L) Kurz through in-vitro micro propagation-

a review. European J. Med. Plants, 17(2): 1-13.


