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Clonal propagation of plants: An ex situ conservation in modern approach
 M.S.Kumar

Page 2
                        

Ex situ conservation
 Conserving species in isolation of their natural habitat
 E.g. Gene bank, botanical gardens, seed banks, micropropagation, etc.,

Page 3
                        

What is clone?
 Clones are Genetically uniform organisms

Page 4
                        

What’s the Background?
 Haberlandt
 Carrel
 Tissue culture had its origins at the beginning of the 20th century with the work of Gottleib Haberlandt (plants) and Alexis Carrel (animals)

Page 5
                        

Eucalyptus clones

Page 6
                        

What do you want to make clonal plants?
 Primary:
 Media preparation roomInoculation roomCulture room
 Secondary:
 PTC mediumLaminar airflowExplantsSterilents, ect.,

Page 7
                        

Function of nutrients in plant growth
 Function
 Component of proteins, nucleic acids and some coenzymesElement required in greatest amount
 Regulates osmotic potential, principal inorganic cation
 Cell wall synthesis, membrane function, cell signalling
 Enzyme cofactor, component of chlorophyll
 Component of nucleic acids, energy transfer, component ofintermediates in respiration and photosynthesis
 Component of some amino acids (methionine, cysteine) and some cofactors
 Required for photosynthesis
 Electron transfer as a component of cytochromes
 Enzyme cofactor
 Component of some vitamins
 Enzyme cofactor, electron-transfer reactions
 Enzyme cofactor, chlorophyll biosynthesisEnzyme cofactor, component of nitrate reductase
 Element
 Nitrogen
 Potassium
 Calcium
 Magnesium
 Phosphorus
 Sulphur
 Chlorine
 Iron
 Manganese
 Cobalt
 Copper
 ZincMolybdenum

Page 8
                        

Classes of plant growth regulators
 (1) auxins
 (2) cytokinins
 (3) gibberellins
 (4) abscisic acid
 (5) ethylene

Page 9
                        

Commonly used cytokinins
 BAP - 6-benzylaminopurine
 2iP - 2-isopentyladenine
 Kinetin - 6-furfurylaminopurine
 Thidiazuron - 1,2,3-thiadiazol-5-yl
 Zeatin - 4-hydroxy-3-methyl-trans-2-butenylaminopurine

Page 10
                        

Explants
 The part of plant material which are used in plant tissue culture is called as explant.
 Is it possible to use any part of plant material? …How?
 Yes. Because plant cells are having totipotency
 Totipotentiality of the cell helps to produce entire plantlet.

Page 11
                        

Sterilents
 The chemical which are used to the sterilize, that is called as sterilents.
 Example:70% Ethanol.1% Hg Cl2 Sodium hypochlorideTeepol, Tween 20, ect.,

Page 12
                        

How can you make clonal plants?
 Micropropagation (Meristem culture)
 OrganogenesisDirect organogensisIndirect organogenesis
 Somatic embryogenesisDirect somatic embryogenesisIndirect somatic embryogenesis

Page 13
                        

Seven main steps of clonal propagation
 Explants Hardening
 Field transfer

Page 14
                        

Micropropagation (meristem culture)

Page 15
                        

Organogenesis
 Direct IndirectOrganogenesis organogenesis
 Explant Explant
 CallusPlantletformation
 Cytodiffrentiation
 Plantlet formation
 Root formation
 Hardening
 Root formation
 Hardening

Page 16
                        

Somatic embryogenesis
 Direct IndirectOrganogenesis organogenesis
 Explant Explant
 Callus
 Cytodiffrentiation
 Somatic embryos formation
 Somatic embryos formation
 Embryos development
 Embryos development
 Cotyledons formation
 Cotyledons formation

Page 17
                        

Advantages of clonal propagation
 • A single explant can be multiplied into several thousand plants in less than a year.
 • Taking an explant does not usually destroy the mother plant.
 • Once established, a plant tissue culture line can give a continuous supply of young plants throughout the year.
 • Virus free plants production.
 • Plants which are having sexual incompatibility, that can be produced by this technique.
 • Haploid plants can be produced.
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