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Introduction
Production of whole plant from the part of plant (explant) or cell under an aseptic 

condition is called as Plant Tissue Culture (PTC). Totipotency of cell is main phenomenon 
of this component of plant biotechnology where whole plant regenerate from any single cell 
[1]. Within short period of time, large scale of elite genotypes mass produced through rapid 
multiplication with the micropropagation technique, this exploits the fundamental property 
of plant cell [2]. Nowadays, PTC becoming a very important technique for the development 
of mankind as it is useful in breeding methods for various crops which can considered as 
an alternative method of traditional propagation method [3]. Prevention of dormancy 
phenomenon and embryo rescue (produced by incompatible cross) and shortening of the 
lifecycle in some species was successful by the PTC technique [4]. PTC technique helps the 
developing countries to fulfil the challenges of food availability of growing populations in a 
restricted land area. With this, it is also useful for conservation of RET categories plant as 
well as nearly extinct species [5]. Crop development through traditional (conventional) 
breeding method have some problems such as less productivity, low quality in several years 
which impact on the insufficient supply of material and higher cost [6]. It is todays need to 
modernize the conventional breeding programmed with modern breeding techniques which 
will be helpful in crop improvement, maximum production and cheaper cost which ultimately 
fulfil the growing demand. Use of PTC with genetic engineering techniques, induced the novel 
character in plant species which saves time and efforts to use the conventional plant breeding 
programs [7]. PTC plays a key role in different sectors such as plant breeding, agriculture 
and industries as it is accompaniments for the productions of the plant through the method 
of micropropagation, through the production of synthetic seeds, the production of haploids, 
hybridization programme, somaclonal variation, genetic transformation and eradication 
of pathogens. Feeding of media with both elicitors (biotic and abiotic), for enhancing the 
productions of secondary metabolites [4]. For the commercial production of phytocompounds 
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Abstract
Since last century, Plant Tissue Culture (PTC) exhibited enormous contribution in the science, mainly 
in last three to four decade, after the development of the newer technologies such as direct/indirect 
organogenesis, direct/indirect somatic embryogenesis, synthetic seed production, hybridization, 
somaclonal variation, haploid culture, and germplasm conservation. PTC is a biotechnological tool 
which contributes to the industries, horticulture, forestry and agricultural production in the way of crop 
improvement in terms of food, fodder, fibres, fuel and production of new varieties. This is one of the 
progressive steps towards commercialization, which will be helpful for the developing countries to fulfil 
the challenges of food availability of growing populations in a restricted land area.
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use of different types of bioreactors has also been reported. Instead 
of comma after Instead of this, it also helpful to release the pressure 
of overexploitation of naturally growing plants [7]. Among all, 
Somatic embryogenesis, and production of new varieties through 
plant tissue culture in modern agricultural have been considered 
for the present review.

Somatic embryogenesis in modern agriculture
Naturally, the embryo is formed from the fusion of male and 

female gametes i.e., sexual reproduction and these are known as 
zygotic embryos through which whole plantlets regenerates. In PTC, 
the embryos regenerates through somatic cell and these are similar 
to the zygotic embryos and thus it is bypass of sexual reproduction 
[8]. The embryos produced from somatic cell in in vitro condition, 
these differentiated cell divide, undergo morphological and 
biochemical changes and form whole plantlets. Different types of 
explants such as leaf, petiole, root, ovule, and meristem can be used 
for direct and indirect somatic embryogenesis [9]. These explants 
inoculated on different types of semisolid nutrient media, after 
some period, globular, heart, torpedo and cotyledonary stages 
embryo will be observed without formation of callus called direct 
somatic embryogenesis. If callus formed from these explants after 
cell culture of callus different stages of embryo can be observed 
called indirect somatic embryogenesis. These embryos transferred 
in field condition in different ways which are enlisted below:

A.	 Cotyledonary somatic embryo inoculated on same medium 
for further growth, once plantlets formed then hardened in pots 
and kept these pots in same condition for short time period, 
and finally transferred to the field condition [10].

B.	 Production of synthetic seeds: Encapsulate these 
embryos with calcium-alginate (hydrated synthetic seeds) 
and polyoxyethylene (for desiccated synthetic seeds). Once 
synthetic seeds are produced, sow in the soil for development 
of plantlets.

C.	 These synthetic seeds can be handled easily for transport, 
storage, and sowing like zygotic seeds [11].

D.	 Mixing of emerging seedling in the gel and sown to the 
soil.

E.	 Through distant incompatible crosses the zygotic embryo 
can be rescued by fluid drilling process [4].

The above process is useful to overcome dormancy and seed 
sterility. An important role of somatic embryogenesis is reported 
in woody plant for clonal propagation, synthetic seed production, 
cryopreservation and germplasm conservation [12]. Many reports 
were available for production of synthetic seeds in different fruit 
plant and forest trees which are economically significant [11,13,14]. 

Production of plant varieties through PTC technique
Biotechnology played important role in agricultural field 

[15]. Globally, the use of transgenic plant continuously increasing 
worldwide with huge plant propagation and turned into one of 

the modern technologies of agriculture worldwide [16]. The world 
demand for flowers and indoor plants increases continuously. The 
global demand of flower increases continuously, because of this 
increasing demand and unavailability of natural sources different 
companies used tissue culture techniques for the fulfillment of 
demand and set up the culture laboratories in companies [7]. 
Gerbera, different species of Lilies, Rose, Carnations, Orchids, 
Spathyphyllum, Anthurium and Syngonium are high valued 
ornamental plants produced by different companies through 
tissue cultures [17]. Protocols of tissue cultures also developed for 
different fruit crops such as banana, strawberry, papaya, pineapple, 
and grapes [18]. The protocol was also developed for different 
medicinal plant such as Asparagus, Digitalis, Uraria etc. [19-21]. 
PTC is considered as one of the efficient method which allow to 
increase the production of important crop plants such as wheat 
(Triticum aestivum L.), rice (Oryza sativa), sorghum (Sorghum 
bicolor), maize (Zea mays), potato (Solanum tuberosum), groundnut 
(Arachis hypogaea L.) [3].

Conclusion
In recent days, PTC technique found to be a crucial tool 

for modern agriculture as it significantly contributed to the 
advancement of agricultural sciences. The use of this technology is 
limited for some developed countries, and it is necessary to identify 
the potential of this and further exploitation of this technology in 
its entire dimension is necessary. Somatic embryogenesis is useful 
for the production of different plantlets through synthetic seed 
production hence can be used to overcome dormancy and sterility. 
Modern agriculture can become a major revenue earners and 
fulfillment of different plant based products. The technology has 
proved its usefulness, now it’s our turn to use it large scale with 
responsible manner.

References
1.	 Boopathi NM, Harshith JD, Santhanakrishnan VP, Raveendran M (2021) 

Tissue culture and genetic engineering in moringa. In: The Moringa Ge-
nome, Springer, Germany, pp: 67-83.

2.	 Bhusare BP, John CK, Bhatt VP, Nikam TD (2018) In vitro propagation of 
Digitalis lanata Ehrh. through direct shoot regeneration-A source of car-
diotonic glycosides. Industrial Crops and Products 121: 313- 319.

3.	 Soumare, A, Diédhiou AG, Thuita M, Hafidi M, Ouhdouch Y, et al. (2020) 
Exploiting biological nitrogen fixation: a route towards a sustainable ag-
riculture. Plants 9(8): 1011.

4.	 El-Sherif NA (2018) Impact of plant tissue culture on agricultural sus-
tainability. In: Sustainability of Agricultural Environment in Egypt: Part 
II, Springer, Germany, pp: 93-107.

5.	 Halder M, Majumder A, Ray S, Jha S (2021) Medicinal plant research at 
crossroads: Biotechnological approaches for conservation, production 
and stability in tissue cultures and regenerated plants. In: Medicinal 
Plants, Springer, pp: 459-544.

6.	 Sandhu N, Yadav S, Kumar Singh V, Kumar A (2021) Effective crop man-
agement and modern breeding strategies to ensure higher crop produc-
tivity under direct seeded rice cultivation system: A review. Agronomy 
11(7): 1264.

7.	 Gulzar B, Mujib A, Malik MQ, Sayeed R, Mamgain J, et al. (2020) Genes, 
proteins and other networks regulating somatic embryogenesis in 
plants. Journal of Genetic Engineering and Biotechnology 18(1): 1-5.

https://www.sciencedirect.com/science/article/abs/pii/S0926669018304308
https://www.sciencedirect.com/science/article/abs/pii/S0926669018304308
https://www.sciencedirect.com/science/article/abs/pii/S0926669018304308
https://pubmed.ncbi.nlm.nih.gov/32796519/
https://pubmed.ncbi.nlm.nih.gov/32796519/
https://pubmed.ncbi.nlm.nih.gov/32796519/
https://jgeb.springeropen.com/track/pdf/10.1186/s43141-020-00047-5.pdf
https://jgeb.springeropen.com/track/pdf/10.1186/s43141-020-00047-5.pdf
https://jgeb.springeropen.com/track/pdf/10.1186/s43141-020-00047-5.pdf


1043

Mod Concep Dev Agrono       Copyright © Bhusare BP

MCDA.000742. 10(4).2022

8.	 Ghosh B, Haque SM (2019) Synthetic seeds: An alternative approach for 
clonal propagation to avoiding the heterozygosity problem of natural 
botanical seeds. In: Synthetic Seeds, Springer, Germany, pp: 77-112. 

9.	 Bhusare BP, John CK, Bhatt VP, Nikam TD (2020) Induction of somatic 
embryogenesis in leaf and root explants of Digitalis lanata Ehrh.: Direct 
and indirect method. South African Journal of Botany 130: 356-365.

10.	Dresselhaus T, Jürgens G (2021) Comparative embryogenesis in angio-
sperms: Activation and patterning of embryonic cell lineages. Annual 
Review of Plant Biology 72: 641-676.

11.	Rai MK, Asthana P, Singh SK, Jaiswal VS, Jaiswal U (2009) The encapsula-
tion technology in fruit plants-A review. Biotechnol. Adv 27(6): 671-679. 

12.	Guan Y, Li SG, Fan XF, Su ZH (2016) Application of somatic embryogene-
sis in woody plants. Front Plant Sci 7: 938.

13.	Malabadi RB, Staden JV (2005) Storability and germination of sodium al-
ginate encapsulated somatic embryos derived from the vegetative shoot 
apices of mature Pinus patula trees. Plant Cell Tiss Org Cult 82: 259-265.

14.	Singh B, Sharma S, Rani G, Virk GS, Zaidi AA, et al. (2007) In vitro re-
sponse of encapsulated and non-encapsulated somatic embryos of Kin-
now mandarin (Citrus nobilis Lour × C. deliciosa Tenora). Plant Biotech-
nol Rep 1: 101-107.

15.	Yadav AN, Singh J, Singh C, Yadav N (2020) Current trends in microbial 
biotechnology for sustainable agriculture. Environmental and Microbial 
Biotechnology.

16.	Engels JM, Ebert AW (2021) A critical review of the current global Ex Situ 
conservation system for plant agrobiodiversity. I. History of the Develop-
ment of the Global System in the Context of the Political/Legal Frame-
work and Its Major Conservation Components. Plants. 10(8): 1557.

17.	Datta SK (2021) Breeding of ornamentals: success and technological sta-
tus. The Nucleus 25: 1-22.

18.	Kumar K, Kaur R (2021) Genetic Engineering in Fruit Crops. In: Wine-
making, CRC Press, USA, pp: 191-223.

19.	Kumar S, Akhtar N, Jassal PS (2020) Enhanced antioxidant and phyto-
chemical properties of in vitro grown Asparagus racemosus. Plant Ar-
chives 20(2): 2665-2669.

20.	Bhusare BP, John CK, Bhatt VP, Nikam TD (2021a) Colchicine induces tet-
raploids in in vitro cultures of Digitalis lanata Ehrh.: Enhanced produc-
tion of biomass and cardiac glycosides. Industrial Crops and Products 
174: 114167.

21.	Bhusare BP, Ahire ML, John CK, Nikam TD (2021b) Uraria picta: A com-
prehensive review on evidences of utilization and strategies of conser-
vation. Journal of Phytology 13: 41-47.

For possible submissions Click below: 

Submit Article

https://www.sciencedirect.com/science/article/abs/pii/S0254629919301395
https://www.sciencedirect.com/science/article/abs/pii/S0254629919301395
https://www.sciencedirect.com/science/article/abs/pii/S0254629919301395
https://pubmed.ncbi.nlm.nih.gov/33606951/
https://pubmed.ncbi.nlm.nih.gov/33606951/
https://pubmed.ncbi.nlm.nih.gov/33606951/
https://pubmed.ncbi.nlm.nih.gov/19409974/
https://pubmed.ncbi.nlm.nih.gov/19409974/
https://pubmed.ncbi.nlm.nih.gov/27446166/
https://pubmed.ncbi.nlm.nih.gov/27446166/
https://link.springer.com/article/10.1007/s11240-005-1313-8
https://link.springer.com/article/10.1007/s11240-005-1313-8
https://link.springer.com/article/10.1007/s11240-005-1313-8
https://link.springer.com/article/10.1007/s11816-007-0015-6
https://link.springer.com/article/10.1007/s11816-007-0015-6
https://link.springer.com/article/10.1007/s11816-007-0015-6
https://link.springer.com/article/10.1007/s11816-007-0015-6
http://www.plantarchives.org/SPL%20ISSUE%2020-2/441__2665-2669_.pdf
http://www.plantarchives.org/SPL%20ISSUE%2020-2/441__2665-2669_.pdf
http://www.plantarchives.org/SPL%20ISSUE%2020-2/441__2665-2669_.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0926669021009328
https://www.sciencedirect.com/science/article/abs/pii/S0926669021009328
https://www.sciencedirect.com/science/article/abs/pii/S0926669021009328
https://www.sciencedirect.com/science/article/abs/pii/S0926669021009328
https://updatepublishing.com/journal/index.php/jp/article/view/7028
https://updatepublishing.com/journal/index.php/jp/article/view/7028
https://updatepublishing.com/journal/index.php/jp/article/view/7028
https://crimsonpublishers.com/online-submission.php
https://crimsonpublishers.com/online-submission.php
https://crimsonpublishers.com/online-submission.php

