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2.1.1Cellular Totipotency
• Totipotency is the genetic potential of a plant cell to 

produce the entire plant.
• Professor Gottleib Heberlandt (1902) a German 

Botanist  first use the term Totipotency. He is known as 
Father of Plant Tissue Culture.

• After providing nourishment, growth factor , 
environmental condition the cell multiplies & 
developed tissue or organ & grow as new plant

• In plant root shoot tip region,embryo,cambium are 
meristematic & totipotent but somatic or vegetative 
cells are also totipotent

• In animals only zygote,initial embryo cells are 
totipotent





• Expression of Totipotency in Culture:
• The basis of tissue culture is to grow large 

number of cells in a sterile controlled environ-
ment. The cells are obtained from stem, root or 
other plant parts and are allowed to grow in 
culture medium containing mineral nutrients, vi-
tamins and hormones to encourage cell division 
and growth. As a result, the cells in culture will 
produce an unorganised proliferative mass of 
cells which is known as callus tissue.







Expression of Totipotency in culture



2.2 Basic Technique of PTC

• 1. Media preparation
• 2. Sterlization of Glasswares
• Inoculation of explant
• Incubation Of Explant
• Subculturing
• Hardening









Media Composition
• 1.Inorganic Nutrients- Minerals & salts are most 

important for ‘in-vitro’ culture
• 1.Micronutrients- These are required in small 

quantity i.e. less than 0.5molar/liter. Eg. Salts of 
Fe,Mn,Zn,I,Cu,Mo,Co

• 2.Macronutrients- These are required in higher 
quantity i.e. more than 0.5molar/liter. Salts of 
N,P,K,S,Mg,Na.Ca

• In media Iron is added in Chelate form to dissolve 
in media & so that Iron can be slowly release & 
absorbed by plants.eg.Ferric-sodium 
ethyldiamine tetraacetate(Na2FeEDTA)



Organic Nutrients
Carbohydrates,Vitamines,aminoacids,growth

regulators,activated charcoal,solidifying agent

• 1.Vitamines- These are act as catalyst in various 
metabolic processes.Plant cell in vitro can 
synthesize vita. But for best growth these can be 
supplied externally in media.

• Theae are added in the range of 0.1to 10 mg/lit
• Thimine (B10 ), Nicotin (B3), Folic acid , Ascorbic 

acd (vit C),Riboflavin (B2),Pyridoxin (B6) ,Ca-
Pantothenic acid (B5)



3.Plant Growth regulators/Hormones
• Auxins – Root promoting hormone. Eg.IAA,IBA,2-

4-D,NAA
• Cytokinin- Shoot promoting hormone. Eg.Zeatin

,kinetin,6-BPA (benzylamine purine)
• Gibberellins – It stimulate cambial activity , stem 

elongation eg.Gibberellic acid (GA3)
• * hormones are thermolabile and so can’t be 

autoclave.  
• 4.Atibiotic- to control bacterial 

infection.Kanamycin,streptomycin. Added in less 
quantity.













Oven
(for dry heat sterilization.Temperature upto 380 degree celsius)



Laminar Air flow
(HEPA FLTERS)













Glass bead sterilizer











Surface sterilization of explant

• Explant is small plant part which is going to 
developed into new plantlet in-vitro in tissue 
culture laboratory.

• Example of Explant – It may be single cell , 
protoplast ( cell without cell wall) , tissue, oran , 
pollen grain, Embryo , seed etc.

• Before inoculation explant should be sterilizied by 
chemicals like mercuric chloride , bromine water , 
alcohol etc.So that microorganism present on it 
will kill down & explant will free from microbes.



Surface sterilization of explant





Inoculation 

• Defination – Placing of plant explant ( small 
part of leaf ,root,etc or embryo , anther etc. ) 
on the nutrient medium under Laminar Air 
Flow is called inoculation.

• Inoculation is carried out under Laminar Air 
Flow  or in between two burners also.



Inoculation of Explant
• Swab the working table with alcohol.
• Put all sterilized required glasswares, instrument on 

laminar air flow cabinet.
• Put on UV lamp on for one hour.then switch off
• Wear clean apron,mask at the time of inoculation
• Deep needle,pointer,scalpel,forcep etc.in alcohol.
• Light the spirit lamp.
• remove the cotton plug of culture tube with same finger & 

Flame the neck of culture tube to kill microbes.
• Take forcep & flame it.Take explant with it & insert in MS 

medium of  culture tube .



Inoculation of explant under laminar 
air flow







Incubation of explant

• Inoculated tubes/jars are keep in incubation 
room.

• Temp -25-28 Oc ,humidity 85 to 90 %
• Light intensity-4 to 10* 103  lux for 16 hrs















• Primary hardening –plants are removed from 
nutrient medium from tissue culture bottles. 
Then washing of roots with water.ang again 
replant or transfer it to plastic pot filled with 
liquid nutrient medium.kept it n green house for 
6-8 week

• Secondary hardening- The above plants are 
transferred to poly bags filled with potting 
mixture of saw dust + soil + coconut fibres .It is 
also called as Cocopit.keep these for 6-8 weeks 
under green house.





Primary Hardening- keep plants in liquid nutrient medium
Secondary Hardening- plants grown in potting mixture. Soil + saw dust
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