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plants from single cells of tomato

1970 - Power et al. successfully achieved protoplast fusion

1971 - Takebe et al. regenerated first plants from protoplasts

1972 - Carlson produced first interspecific hybrid of Nicotiana 
tabacum by protoplast fusion

1974 - Reinhardintroduced biotransformation in plant tissue 
cultures

1977 - Chilton et al. successfully integrated Ti plasmid DNA from 
Agrobacterium tumefaciens in plants

1978- Melchers et al. carried out somatic hybridization of tomato 
and potato resulting in pomato

1981- Larkin and Scowcroft introduced the term somaclonal 
variation

1983 - Pelletier et al. conducted intergeneric cytoplasmic 
hybridization in Radish and Grape

1984 - Horsh et al. developed transgenic tobacco by transformation 
with Agrobacterium

Basics of Plant Cell and Tissue Culture
In plant cell, culture, plant tissues and organs are grown in vitro 

on artificial media, under aspect and controlled environment. The 
technique depends mainly on the concept of tot potentiality of plant 
cells which refers to the ability of a single cell to express the full genome 
by cell division. Along with the totipotent potential of plant cell, the 
capacity of cells to alter their metabolism, growth and development 
is also equally important and crucial to regenerate the entire plant. 
Plant tissue culture medium contains all the nutrients required for the 
normal growth and development of plants. It is mainly composed of 
macronutrients, micronutrients, vitamins, other organic components, 
plant growth regulators, carbon source and some gelling agents in case 
of solid medium. Murashige and Skoog medium (MS medium) is most 
[1] extensively used for the vegetative propagation of many plant species 
in vitro. The pH of the media is also important that affects both the 
growth of plants and activity of plant growth regulators. It is adjusted 
to the value between 5.4 - 5.8. Both the solid and liquid medium can 
be used for culturing. The composition of the medium, particularly the 
plant hormones and the nitrogen source has profound effects on the 
response of the initial explants. Plant growth regulators (PGR’s) play 
an essential role in determining the development pathway of plant cells 
and tissues in culture medium. The auxins, cytokinins and gibberellins 
are most commonly used plant growth regulators. The type and the [2] 
concentration of hormones used depend mainly on the species of the 
plant, the tissue or organ cultured and the objective of the experiment. 
Auxins and cytokinins are most widely used plant growth regulators in 
plant tissue, culture and their amount determined the type of culture 
established or regenerated. The high concentration of auxins generally 
favors root formation, whereas the high concentration of Figure 1 
andiondue2y usedsformation 



Citation: Avinash D (2022) Brief Notes on Cellular culture of plants. Int J Res Dev Pharm L Sci, 8: 129.



Citation: Avinash D (2022) Brief Notes on Cellular culture of plants. Int J Res Dev Pharm L Sci, 8: 129.

Page 4 of 5

Volume 8 • Issue 3 • 1000129Int J Res Dev Pharm L Sci, an open access journal

subject embracing morphology, physiology, biochemistry, molecular 
biology and genetic engineering.

•	 Somatic Embryogenesis

•	 Axillary Bud

•	 Adventitious Budding

General Technique of Micropropagation
The process of plant micropropagation aims to produce clones 

(true copies of a plant in large numbers). The process is usually divided 
into the following stages:

Stage 0: pre-propagation stage

The pre-propagation stage requires proper maintenance of 
the mother plants in the greenhouse under disease and insect free 
conditions with minimal dust. Clean enclosed areas, glasshouses, 
plastic tunnels and net covered tunnels, provide high quality explant 
source plants with minimal infection. Collection of explants for 
clonal propagation should be done after appropriate pre-treatment 
of the mother plants with fungicides and pesticides to minimize 
contamination in the in vitro cultures. This improves growth and 
multiplication rates of in vitro cultures. The control of contamination 
begins with the pretreatment of the donor plants. The choice of explant 
depends on the methods of shoot multiplication to be followed. All 
plant organs viz. nodal segment, inter-nodal segments, shoot tip, root 
tip. For axillary bud induction, callus culture, somatic embryogenesis 
explants nodal segments, internodes and leaves are collected.    

Advantages of micropropagation

Micropropagation has a number of advantages over traditional 
plant propagation techniques:

The main advantage of micropropagation is the production of 
many plants that are clones of each other. Micropropagation can be 
used to produce disease-free plants. Micropropagation produces rooted 
plantlets ready for growth, saving time for the grower when seeds or 
cuttings are slow to establish or grow. It can have an extraordinarily 
high frequency rate, producing thousands   of propagules while 
conventional techniques might only produce a fraction of this a 
number. It is the only viable method of regenerating genetically 
modified cells or cells after protoplast fusion. It is Figure 2 useful in 
multiplying plants which produce seeds in uneconomical amounts, or 
when plants are sterile and do not produce viable seeds or when seed 
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Meristem: a group of undifferentiated cells situated at the tips of 
shoots, buds and roots, which divide actively and give rise to tissue and 
organs.

Micropropagation: multiplication of plants from vegetative parts 
by using tissue culture nutrient medium.

Propagule: a portion of an organism (shoot, leaf, callus, etc.) used 
for propagation.

Somatic embryos: non-zygotic bipolar embryo-like structures 
obtained from somatic cells.

Subculture: the aseptic division and transfer of a culture or portion 
of that culture to a fresh synthetic media.

Tissue culture: in vitro culture of cells, tissues, organs and plants 
under aseptic conditions on synthetic media.

Totipotency: capacity of plant cells to regenerate whole plants 
when cultured on appropriate media.

Transgenic: plants that have a piece of foreign DNA

Undifferentiated: cells that have not transformed into specialized 
tissues.

Conclusion
Tissue culture is one of the most important part of applied 

biotechnology. In the coming decades the world’s population 
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