Plant Tissue Culture

Plant tissue culture is
the technique of
growing plant cells,
tissues and organs in
an artificial prepared
nutrient medium static
or liquid, under aseptic
conditions
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Tissue culture
produces clones, In
which all product cells
have the same —_————
genotype (unless i
affected by mutation
during culture)

..................
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»\Vegetative method for
multiplying plants.

» The terms plantlet culture or
micropropagation.
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Tissue culture had
its origins at the
beginning of the
20th century with
the work of Gottleib
Haberlandt (plants)
and Alexis Garrel
(animals)
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The first commercial use of plant clonal
propagation on artificial media was in the

germination and growth of orchid plants, in
the 1920’s.
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In the 1950’s and 60’s
there was a great
deal of research, but
it was only after the
development of a
reliable artificial
medium (Murashige
& Skoog, 1962) that
plant tissue culture '
Murashige re ally ‘took off’ F. Skoog
commercially.
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A more recent advance Is the use of plant and

animal tissue culture along with genetic

modification using viral and bacterial vectors and

gene guns to create genetically engineered

organisms
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Appropriate tissue (some tissues culture better than
others)

A suitable growth medium containing energy
sources and inorganic salts to supply cell growth
needs. This can be liquid or semisolid

Aseptic (sterile) conditions, as microorganisms
grow much more quickly than plant and animal
tissue and can over run a culture
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Growth Regulators - in plants, both auxins &
cytokinins.
Frequent subculturing to ensure adequate

nutrition and to avoid the build up of waste

metabolites.
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Acclimatization Multiplication
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Disadvantages of Growing plants from seeds or cuttings

» Seed-grown products lack uniformity

* Seed-grown products are not true to type

* Seeds take too long to grow to mature plants

 Seeds are difficult to handle

* Seeds are not available

* Cuttings grow too slowly

e Cuttings have poor survival rate

e Cuttings require too much care

* There is a shortage of stock plants from which to take cuttings because there is: (a)
only one hybrid, (b) only one virus-free plant, (c) only one desirable mutant
* It is not cost effective to maintain the stock plants.

* There is insufficient room for stock plants

v'Tissue culture is often the only practical way to produce the large numbers required.
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Grow whole plant from isolated
meristems.

Induce callus or even single cell to
develop into complete plant either by
organogenesis or directly by
embroygenesis In Vitro.
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Provides virus-free plantlets.

Propagation of valuable economic
plants through tissue culture is based
on the principle of totipotency.



Plant Tissue Culture

Tissue Culture Research in India

Professor P. Maheshwari



Plant Tissue Culture

Land marks in Plant Tissue Culture Research

G. Haberlandt

W.J. Robbins, W. Kotte
P.R. White

R.J. Gauhtheret,

P. Nobecourt

P.R. White

J. Van Overbeck

P.R. White, A.C. Braum
A. Caplan, E.C. Steward

G.Morel

W.H.Muir

W. Tubecke

C.O. Miller, F. Skoog
E.Ball

F. Skoog, C.O. Miller

1902
1922
1934
1939

1939
1941

1942

1948

1950
1953
1953
1955
1955
1957

Was first to culture isolated plant cells in vitro on artificial medium.

Culture of isolated roots-organ.

Demonstrated capability of indefinite culture of tomato roots (long periods).
First culture cambial tissues isolated from carrot.

Callus culture of tobacco tumour tissue from interspecific hybrid of Nicotiana
Discovered nutritional value of liquid endosperm of coconut (coconut milk) for
culture.

Experiments on crown-gall and tumour formation in plant growth of bacteria-
free crown-gall tissue

Use of coconut milk and (2, 4 Dichlorophenolacetic acid) for proliferation of
cultured carrot and potato tissues.

Culture of monocot tissues using coconut milk.

Developed technique for culture of single isolated cells (nurse culture method).
Haploid cultures from pollen of gymnosperm (Ginkgo sps.)

Discovery of cytokinins, e.g. kinetin, as potent cell division factor

Culture of gymnosperm tissue (Sequioa)

Predicted hypothesis that shoot and root initiation in cultured callus is
regulated by the proportion of auxin and cytokinin in the culture medium.
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Land marks in Plant Tissue Culture Research ...

E.C. Cocking 1960
G.Morel 1960
G.Morel 1964
S.G.Guha, 1966
S.C. Maheshwari

J.P. Nitsch 1974

R.R. Hendre & coworkers 1975

G.Melchers 1978

Enzymatic isolation and culture of protoplasts

Development of shoot apex culture technique

Use of modified shoot apex technique for orchid propagation
Cultured pollen and anthers can produce haploid embryos

Culture of microspores of Datura and Nicotiana, to double the chromosome
number, and to harvest seeds, from the homozygous diploid plants just within 5

months
Established technique for obtaining virus free sugarcane, citrus, potato and

cassava.
Production of somatic hybrid from fusion of protoplasts isolated from potato

and tomato.



S.K. Mukhetjee,

S. Bhaskaran

A. Mascarenhas,

V. Jagannathan

K.A. Barton, WJ. Brill,

M.D. Chilton

H. Kohn and coworkers
E. Sundberg and

K. Glemelius

R. Nadgauda,

A. Mascarenhas
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Land marks in Plant Tissue Culture Research ...

1980

1982

1983

1983

1985
1986

1986

Isolated auxotrophic mutants for vitamin B components in Nicotiana.
Isolated spontaneous varients from wheat callus cultures.

Insertion of foreign genes attached to a plasmid vector into naked plant
protoplasts

Production of transformed tobacco plants following single cell transformation
or gene insertion.

Somatic hybrids in tobacco mediated by electrofusion.

Somatic hybrids in Brassicaceae

Isolated and planted variants of sugarcane resistance to mosaic virus and
turmeric plants of the yariety 'Tekurpeta’ in the field.



