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Tissue culture 
 The isolated plant cells ,if grown aseptically in nutrient 

solution , have an inherent capacity to give rise to a whole 
plant. This has been developed into a technique  which is 
commonly known as plant tissue culture. 

Various advantages of tissue culture 
technique:

 The plantlets are obtained in a very short 
time with a small amount of plant tissue.

 The new plants produced are disease-
free.

 The plants can be grown throughout the 
year, irrespective of the season.

 A large space is not required to grow 
plants by tissue culture technique.

 The production of new varieties in the 
market place speeds up.

 This technique is being used for the
production of ornamental plants such as 
dahlia, chrysanthemum, orchids, 
etc.



Tissue culture : laboratory 

organization  General laboratory

 Culture room

 Laboratory for aseptic inoculation

 Glassware

 Instruments

 Culture media

 Stock solution



Techniques In plant tissue culture

 Preperation of culture 

medium

 Sterilization

 Aseptic transfer of plant 

material on culture 

medium

 Maintenance of culture

 Totipotancy : Can be defined 

as the genetic potential of 

plant cell to produce entire 

plant

 Importance of Totipotency :



Organogenesis :The process of initiation and development of 

an organ is called organogenesis. In plant tissue culture, inducing organogenesis 

is an important way to regenerate plants from the culture

 Skoog and Miller (1957) were responsible to recognize the 
regulatory mechanism as a balance between auxin
and cytokinin. 

 As per their finding, a relatively high level of auxin to 
cytokinin favoured root formation and the reverse 
favoured shoot formation. 

 Using this concept, it has now become possible to 
achieve organogenesis in a large number of plant 
species by culturing explants, calli and cell suspension in 
a defined medium.

 In organogenesis, the shoot or root may form first 
depending upon the nature of growth hormones in the 
basal medium. 

 The genesis of shoot and root from the explants or calli is 
termed as 

caulogenesis (caulm = stem) 

rhizogenesis (rhizo = root) 



Seed Culture

 In this culture, the 
explants are obtained 
from an in-vitro derived 
plant and introduced into 
a laboratory where they 
proliferate. 

 The explant should be 
sterilized to prevent it from 
tissue damage.

Protoplast Culture

 It is a cell without a cell wall. 

 A protoplast can be cultured 
using the hanging-drop 
method, or micro-culture 
chambers. 

 In protoplast culture, a number 
of phases can be observed: 

 development of cell wall, 

 cell division, 

 regeneration of a whole plant



Callus Culture

 A callus is an unorganized, dividing mass of 

cells. When the explants are cultured in a proper 

medium, the callus is obtained. The growth of 

callus is followed by organ differentiation. The 

culture is grown on a gel-like medium 

composed of agar and specific nutrients 

required for the growth of the cells.



Embryo Culture

 This involves the in-

vitro development of an embryo. 

For this, an embryo is isolated from 

a living organism. Both, a mature 

or an immature embryo can be 

used in the process. Mature 

embryos can be obtained from 

ripe seeds. The immature embryos 

are obtained from the seeds that 

failed to germinate. The ovule, 

seed or fruit is already sterilized, 

therefore, it does not need to be 

sterilized again.

Organ Culture

 In this, any organ of the plant such 

as shoot, leaf, can be used as an 

explant. A number of methods 

can be used for the organ culture, 

such as plasma clot method, raft 

method, grid method, and agar 

gel method. This method is used to 

preserve the structure and 

functions of an organism.
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Embryo culture

This involves the in-
vitro development of an 
embryo. For this, an embryo is 
isolated from a living organism. 
Both, a mature or an immature 
embryo can be used in the 
process. Mature embryos can 
be obtained from ripe seeds. 
The immature embryos are 
obtained from the seeds that 
failed to germinate. The ovule, 
seed or fruit is already sterilized, 
therefore, it does not need to 
be sterilized again.

Seed Culture

In this culture, the explants 
are obtained from an in-
vitro derived plant and 
introduced into a 
laboratory where they 

proliferate. The explant 
should be sterilized to 
prevent it from tissue 
damage.

Callus culture

A callus is an unorganized, 
dividing mass of cells. 
When the explants are 
cultured in a proper 
medium, the callus is 
obtained. The growth of 
callus is followed by organ 
differentiation. The culture 
is grown on a gel-like 
medium composed of 
agar and specific nutrients 
required for the growth of 
the cells.

Protoplast Culture

It is a cell without a 

cell wall. A protoplast 

can be cultured using 

the hanging-drop 

method, or micro-

culture chambers. In 

protoplast culture, a 

number of phases 

can be observed: 

development of cell 

wall, cell division, 

regeneration of a 

whole plant
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