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Abstract
The present investigation deals with the callus induction and shoot regeneration of Crescentia alata. C. alata belongs to the family Bignoniaceae and it is commonly called as Mexican Calabash tree. The destruction of this plant species is severe and planting of seedlings is almost negligible. Due to low germination and unsuccessful vegetative propagation, in vitro regeneration of Crescentia alata through micropropagation was studied as a tool for large scale propagation. In present investigation which is first report on in vitro propagation of C. alata. Different treatments were employed for surface sterilization of explants. Stem and leaf segments cultured on MS medium supplemented with different concentrations and different combinations of PGRs (BAP, IBA, NAA, IAA, Kn and 2, 4-D).The maximum amount of callus induction was observed from BAP 2mg/l + IBA 1 mg/l+ IAA 0.5mg/l respectively .The proliferation of shoots achieved directly from nodal explants and shoots formed was maximum (3-5) with early response on MS medium supplemented with BAP 3 mg/l + IBA 1 mg/l+ IAA 0.5mg/l respectively. In this study the regeneration system is efficient for callus induction and shoots development, showing high potential for advanced cellular and molecular studies. This study may contribute in conservation management and production of secondary metabolites of this plant species especially in India.
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Introduction

Crescentia alata commonly known as the Mexican Calabash tree belonging to family Bignoniaceae is a flowering plant that is native to Southern Mexico and Central America and it is naturalized in India [1]. In India, it is found in Delhi, Uttar Pradesh, Bihar, West Bengal, Sikkim, Assam, Tripura, Gujarat, Maharashtra and Tamil Nadu. The tree is most outstanding in the landscape for its year-round production of flowers and fruit, both of which are unusual. The 5 cm wide flowers, which bloom at night, are yellow/green with red or purple veins, cup-shaped, and appear to emerge directly from the branches. These are followed by the emergence of the large, round fruit, 12 cm to 30 cm in diameter, with a smooth, hard shell, which hang directly beneath the branches. The fruit develop after pollination by bats and has a hard green woody shell. Inside there is a pulp that has medicinal applications. The tree grows in clayey soils with deficient drainage subject to frequent floods [2]. The flowering and fruiting of this plant is from June to October [3].

The extract of the fruit is effective in the treatment of fever. The plant is used most frequently for the effective treatment of diseases like Bronchitis, Whooping Cough, Asthma and those related to illnesses caused by the cold.

(earaches). In traditional medicine Vermifuge properties are attributed to it. The fruit of C. alata is a part of the herbal mixtures reported in various traditional medicine for respiratory ailments, bronchitis, cough, colds, toothaches, headaches, as laxative, anti-inflammatory and febrifuge [4]. Virtually, all parts of the tree have been found to be useful. The wood is used for tool handles, ribs in boat building and cattle yokes; and the gourd for cups, containers and musical instruments. The fruit is reported to have medicinal application [5].

Crescentia alata is a seed propagating plant. The seeds, however, have short viability and are prone to microbial attacks. The tree bears fertile seeds in 15-20 years. Due to over exploitation and misuse of medicinal plants we are facing the problem of losing our precious plant resource for future. This situation calls for effective and in time conservation measures to enrich our lives with the services of plants. In this regard various research groups across the world have attempted conservation of plants to protect biodiversity [6,7].

Exploitation of medicinal plants for commercial use coupled with the destruction of underground parts, slow reproduction, slow growing and habitat-specific nature, are the crucial factors in meeting the goal of sustainability [8,9]. Considering the importance of this medicinal tree for medicinal uses, pharmaceuticals and industries, it can indicates that the use of various parts (leaves, roots, bark, etc.) of this tree species as plant extracts may be helpful in overcoming the disorders/disease predominant in the many rural areas of the country.

Production of callus and subsequent regeneration of plants are the main stages in the biotechnological manipulation in vitro. The compositions of the medium and culture conditions are one of the most important things that determine the effect of organogenesis [10]. Furthermore, rising demand with shrinking habitats may lead to the local extinction of many medicinal plant species. Hence keeping the importance of this tree in view, it was selected for present investigation. Different techniques for conservation of plants have been practiced worldwide, the most important being tissue culture as it produces multiple clones of a plant species with in limited time space and enhancement of biochemical status without disturbing the plant. Some In vivo studies have been carried on Crescentia alata but no research has been published on tissue culture aspects. The main objective of this study is to investigate the selection of suitable explants and plant growth regulators on callogenesis and organogenesis in Crescentia alata.

Experimental

Materials and Methods

Collection and Authentification of Plant Material

The plant materials were collected from Botanical garden of Department of Botany, JJ Arts and Science college, Pudukkottai, Tamilnadu. It was collected during the monsoon season. Young nodal stem plant (soft, non woody and green in colour) and leaf explants (soft and green in colour) were selected as an explants source. The identification and authentification of plant material was by the authorities of the Botanical Survey of India (BSI), Southern Regional Centre, Coimbatore and the specimen samples are deposited in the BSI (Ref no: BSI/SRC/5/23/2017/Tech/3525).

Media Preparation

The potential of two different PGRs auxins (1.0-5.0 mg/l 2,4-D, IAA or IBA) and cytokinins (1.0-5.0 mg/l Kn or BAP) were analyzed for the induction of callus and shoot regeneration. The basal nutrient media MS (Murashige and Skoog) supplemented with different combinations of PGRs (auxin and cytokinin) were used [11].

Explant Surface Sterilization

Freshly harvested young stem and leaves were cleaned and dead/decaying parts separated, that were washed with the running tap water for 30 minutes to remove the dust particles. The explants were surface sterilized with Tween-20 and finally with 0.1% HgCl2 for 5 minute under laminar air flow.

Inoculation of Ex-Plants

Stem and leaf segments about 1-1.5 cm. were prepared aseptically and were implanted vertically on MS medium prepared with different concentrations of auxins and cytokinins, singly or in combination, for callus and shoot induction. The medium containing 3% sucrose was solidified with 8% agar (including different concentration of PGRs). The pH of the media was adjusted with 0.1(N) NaOH or 0.1(N) HCL solutions prior to autoclaving. Media poured in culture vessels were steam sterilized by autoclaving at 121°C and 15 psi for 20-25min.

The cultures were incubated on culture rack at 25-28°C under constant temperature. The culture rooms have uniform forced-air ventilation and a humidity range of 20-98% controllable to ± 3%. For each experiment a minimum of 10 replicates were taken and experiments were repeated thrice. The test tubes containing culture media of different concentrations of PGRs were put into laminar air flow for 1 hour. All the cultures from different explants were maintained in controlled environment of growth room under illumination, provided by white fluorescent tube lights with a photoperiod of 16hours. Cultures were visited regularly to observe their response to tissue culture and data were recorded.

Results and Discussion

Callus Induction

Leaf and nodal explants are used for callus induction on MS medium supplemented with different combinations of auxin and cytokinin. Different concentration of different auxins (2,4-D, IAA, NAA and IBA) in combination with cytokinin (BAP). Within 10-20 days of inoculation, callus induction started at the cut end of the explants. The maximum amount of callus induction was observed from BAP 2 mg/l + IBA 1 mg/l+ IAA 0.5mg/l from leaf explants (Table 1, Figure a & b). The colour of the callus was yellowish green which indicates the plant cells undergo stress when inoculated on MS nutrient media in culture condition. The rest of combinations of auxins and cytokinins were capable of producing more or less poor results. Both auxins and cytokinins are major growth regulators that have profound influence on various phenomenons of cell division, callus induction and regeneration. Previous reports have also shown that the regeneration frequency was higher in combination of BAP and NAA in Aristolochia indica and Abelmoschus moschatus [12,13]. Plant hormones are among the most important physiological factors affecting the callus growth of plants in vitro. The effect of plant growth regulators (PGRs) on callus induction and growth of different plant species were studied in several research reports. In this respect, similar response in the callus formation and shoot multiplication of Oroxylum indicum was also observed [14]. The major differences in the

Table 1. Influence of various PGRs on callus induction in C rescentia alata leaf explant[image: Table 1. Influence of various PGRs on callus induction in C rescentia alata leaf explant]
tissue culture conditions lie in the ratio of auxins to cytokinins [15]. The auxins and cytokinins are the most widely used plant growth regulators in plant tissue culture and auxins play an important role in the callus induction and different types of auxins had various effects reported negative trend in shoot proliferation. Several studies have by Gang et al., [16]. Both auxins and cytokinins are major growth regulators that have profound influence on various phenomenons of cell division, callus induction and regeneration [17,18].

Table 2. Effect of cytokinins and auxins supplemented in various combinations on nodal segments of Crescentia alata[image: Table 2. Effect of cytokinins and auxins supplemented in various combinations on nodal segments of Crescentia alata]
[image: Figure 1. a- Leaf derived callus after 20 days of inoculation, b- Green compact leaf callus after 25 days of inoculation, c- Shoots raised from nodal segments after 30 days of inoculation, d- after 35 days of inoculation.]Figure 1. a- Leaf derived callus after 20 days of inoculation, b- Green compact leaf callus after 25 days of inoculation, c- Shoots raised from nodal segments after 30 days of inoculation, d- after 35 days of inoculation.
Conclusion

In vitro culture of plants has gained importance during recent years because this technique can be used for the rapid multiplication and ex-situ conservation of some plants. To the best of our knowledge, no report is available about micropropagation of crescentia alata. The aim of the present work was to determine the culture conditions for micropropagation of this plant. The present study discovers nodal segment as effective explants which expressed maximum shoot induction in MS medium with different concentration of PGRs. Further this study showed that the high frequency organogenesis occurs by using BAP, IBA and IAA is possible. It could be used as a tool to protect the biodiversity/natural vegetation of C. alata.

The authors are thankful to the management of National College for providing lab facilities to carry out this work

References

References
	Kirthikar KR, Basu BD. In: Blatter E, Caius JF, Mhaskar KS, editors. Indian medicinal plants, 2nd ed., India. International Book Distributors 2008; 3: 1852-53.

	Gilman EF: Fact Sheet Florida Cooperative Extension Service. University of Florida 1993.

	Virendra K. Madhukar, Sunil Kumar Srivastava, Nawal Kishor Dubey: Revision of Genus Crescentia L. (Bignoniaceae) in India. American Journal of Plant Sciences 2013; 4: 1164-1168.

	Heltzel CE, Gunatilaka AAL, Glass TE, Kingston DGI: Furofuranonaphthoquinones: bioactive compounds with a novel fused ring system from Crescentia cujete. Tetrahedron 1993; 49(31):6757–62.

	Michael A: Trees, Shrubs and Liannas of West Africa Dry Zones Grad Margae Publishers GMBH, MNHN. 2004; 191.

	Malik SK, Chaudhury R, Kalia RK: Rapid in vitro multiplicationand conservation of Garcinia indica. A tropical medicinal tree species. Sci. Horti., medicinal plants, 2nd ed., India: International Book Distributors. 2008; 3:1852-53.

	Ray A and Bhattacharya S: Storage and plant regeneration from encapsulated shoot tips of Rauvolfia serpentina-An effective way of conservation and mass propagation. S. Afr. J. Bot. 2008; 74: 776-779.

	Ghimire SK, McKey D, Aumeeruddy-Thomas Y: Heterogeneity in ethnoecological knowledge and management of medicinal plants in the Himalayas of Nepal: Implication for conservation. Ecology and Society 2005; 9: 36.

	Kala CP: Ethno medicinal botany of the Apatani in the Eastern Himalayan region of India. J Ethobiol Ethomed 2005; 1: 11.

	Rattanpal, H.S., Kaur, G., Gupta, M: In vitro plant regeneration in rough lemon (Citrus jambhiri Lush.) by direct organogenesis. Afr. J. Biotech. 2011; 10(63), 13724–13728.

	Murashige T, Skoog FA: A revised medium for rapid growth and bioassays with tobacco tissue cultures. Physiol. Plant. 1962; 15: 473-479.

	Remashree, A. B.; Hariharan, M. and K. Unnikrishnan: In vitro organogenesis in Aristolochia indica L. Phytomorphology 1997; 47(2):161-165.

	Ashish, R. W.; Nandkishor, H. R. and Prashant: In vitro callus induction of Abelmoschus moschatus medik. L. by using different hormone concentration. International J of Pharma Sci Rev and Res. 2011; 10 (2).82-84.

	Gokhale M and Bansal Y K: Direct In Vitro Regeneration of a Medicinal Tree Oroxylum indicum (L.) Vent. Through Tissue Culture. Afr. J. Biotechnol. 2009; 8 (16): 3777-3781.

	Skoog F, Miller CO: Chemical regulations of growth and organ formation in plant tissue cultured in vitro. Symp. Soc. Exp. Biol. 1957; 11: 118-140.

	Gang YY, Du GS, Shi DJ, Wang MZ, Li XD, Hua ZL: Establishment of in vitro regeneration system of the Atrichum mosses. Acta Bot. Sin. 2003; 45: 1475-1480.

	Munazir M, Qureshi R, Ali GM, Rashid U, Noor S, Mehmood K, Ali S, Arshad M: Primary callus induction, somatic embryogenesis and regeneration studies in elite wheat varieties from Pakistan. Pak. J. Bot. 2010; 42(6): 3957-3965.

	Tang H, Ren Z, Krczal G: Somatic embryogenesis and organogenesis from immature embryo cotyledons of three sour cherry cultivars (Prunus cerasus L.). Sci. Hortic (Amsterdam). 2000; 83:109-126.

	Koroch, A., Juliani, H.R., Kapteyn, J. and Simon, J.E.: In vitro regeneration of Echinacea purpurea from leaf explants. Plant Cell Tiss. Org. Cult. 2002; 69: 79-83.

	Ashok K. Jain and Mudasir Bashir: In vitro propagation of a Medicinal plant portulaca grandiflora. Hook. World Journal of Agricultural Sciences 2010; 6 (3): 327-330.


Copyright (c) 2017 Abinaya R., Ramar K.. This article is distributed under the CC BY-NC-SA 4.0 licence.
Cite as: R. A, K. R. In vitro culture medium and explant type effect on callogenesis and shoot regeneration in Crescentia alata Kunth . J Innov Pharm Biol Sci. 2017;4(4):73-77. https://doi.org/10.56511/JIPBS.2017.v4.i04.pp73-77
OEBPS/images/f3.jpg
Concentration of growth Numb
Sr. No. | regulators (mg/L) require
shoots






OEBPS/nav.xhtml
Contents

		In vitro culture medium and explant type effect on callogenesis and shoot regeneration in Crescentia alata Kunth 





OEBPS/images/f2.jpg
Concentration of growth Number of days

Sr. No. | regulators (mg/L) required for Number of Shoots
shoots (Mean*SD)
BAP IBA 1AA

1 1.0 1.0 05 2% 2.6+0.84

2 2.0 1.0 05 21 2.741.05

3 3.0 1.0 0.5 20 3.8 £1.10

4 4.0 1.0 05 2 240,96

5 5.0 1.0 05 25 1.6 £0.84

ey





OEBPS/images/f1.jpg
Sr.  MS+3%SUCROSE Colour of Callus Daysof Response  Degree of Response
No. _+mgMPGRs

1 1024D Green compact 25 +
2 2024D Green compact 25 +
3 3024D Green compact 25 +
4 4024D Green compact 25 +
5 5024D Green compact 25 +
6  LOBAP z E z
7 2.0BAP - E -

§  3.0BAP = E =
9 40BAP = E =
10 50BAP - -
11 LOBAP+LOIBA+0.5IAA  Yellowish green 2 +
12 2.0BAP+10IBA+0.5IAA Yellowishgreen 20 et
13 30BAP+LOIBA+0.5IAA  Yellowish green 20 +
14  40BAP+L0IBA+0.5IAA  Yellowish green 20 +
15 S50BAP+LOIBA+0.5IAA  Yellowish green 20 +
16 10IAA - - -
17 201AA z E z
18 30IAA z E z
19 401AA - E -
20 50IAA = E =
21 10IBA = E =
22 20BA - - -
23 30IBA - - -
24 40IBA - - -
25 50IBA - - -
26 1.024-D+L0Kn Whitish green 2 +
27 2.024-D+L0Kn Whitish green 2 +
28 3.024-D+L0Kn Whitish green 2 +
29 4.024-D+L0Kn Whitish green 2 +
30 5.024-D+L0Kn Whitish green 22 +

+++ Good response; ++ Medium response; + Low response; - No response

Shoot Regeneration

The proliferation of shoots achieved directly from nodal
explants and shoots formed was maximum (3-5) with early
response on MS medium supplemented with BAP 2mg/l +
IBA 1 mg/t- IAA 0.5mg/l respectively. Direct shoot
proliferation from the nodal explant could be adequate
amount of cytokinin along with small amount of auxins
supplied in medium. As per the data recorded, the highest
numbers of shoots were observedin MS medium consisting
of BAP 3mg/l + IBA 1mg/l + IAA 0.5mg/l (Table 2, Figure
¢ & d). However, an increase or decrease in the
concentrations and combinations of 2.4-D and Kn showed a

been reported regarding the effects of plant growth
regulators on shoot growth of different plants.The shoot
promoting effect of auxin and cytokinin combinations on
organogenic differentiation has been well established in
several systems [19]. The maximum of shoots were obtained
from nodal explant of porfulace grandiffora at BAP (4.0
mg/l) [20]. In conclusion, our work shows that conservation
of C afata is possible by #r vitro tech-nology, although few
accessions were sensitive to i viro conditions and we
described a simple i vitro regencration method for
Crescentia alata that would be helpful for mass propagation
of this species.





