


ue culture is a collection of techniques used
or grow plant cells, tissues or organs under
ONs on a nutrient culture medium of

M Razdan (2003)

lure refers to growing and multiplication
ells, tissues and organs of plants on solid or liquid
3 Wwith nutrients under

I tissue culture Is genetic description which
ces plant protoplast ,plant cell and tissue of
- plant. Plant tissue culture comprises a set of in- vitro
techniques, methods, strategies. Tissue culture had
been exploited to create
Increase the number of
desired germplasms. 3

P.Ponmurugan and K. Suresh Kumar (2012)



“H[ejilelelizialey, - The potential or
acity of a plant cell to
levelop into an entire plant . It
Iplies that all the Iinformation
essary for growth and
oroduction of the organism is
ained In the cell.

.- The plant tissue or
organ excised and use for invitro
culture is know as explant.

B.D Singh (2010)



German  botanist
dt (1902) developed
cell culture.

_discovered
0. potent cell
factor. In 1957 ,Skoog and
oredicted shoot and root

o ‘ student of skoog

' developed standard methods of

~ propagation of species in vitro in fruit

plants. Name known as Murashige
and Skoog media.

.Ponmurugan and Suresh Kumar (201




father of plant tissue culture(He
cells could be cultured.)

9 - cultured tomato root tip and
tured to fresh medium containing salts, yeast extract
rose and vit B.

1S period ,some plant growth regulators, additives
tamins was discovered for the plant micro-
propagation.(discovery of PGR-Indole Acetic Acid, in 1937)

In 1962, Murashige and Skoog published a recipe for MS
“media.

o In 1972, protoplast fusion has been done in tobacco.

U Kumar (2008)



explant can be multiplied into several
lants In less than a year.

Ished, It can give a continuous
plants throughout the year.

ISease free plants ready by the tissue culture
niques.

technique is rapid continuous and efficient.
ding cycle is reduced.

technique useful in hard to propagate plant.
-~ Germplasm preservation also possible.

- Clones through this method are ‘true to type’as
compared with seedlings, which show greater
variability.

U Kumar (2008)



commonly plant parts in sterile
oropagation is a method of
itS using very small parts of plants

under controlled environment. The plantlet so
produced are called tissue culture raised plant.

8

M.K Sadhu (2014)



IS relilable and consistent.

9

M.K Sadhu (2014)



DISADVAN

Involved in tissue culture are
Ined people and careful

he plants are genetically similar, there Is
IS genetic diversity.

autions are not taken the whole stock, may
be contaminated or infected.

- The techniques Is a complex procedure and it is
has varied procedure requires special and carefull
observation. 10

M.K Sadhu (2014)



ansfer of shoots for Sub-culturing

Rooting and hardening of plantlets

|
Field Trials

11



- 1. Shoot

gdevelop from a small of cells known as
oot apical meristem, described as the culture of
iInal (0.1-1.0 mm) portion of a shoot.

12

Ponmurugan and Suresh Kumar (2012)



em-tip culture” is the invitro culture of a
1 shiny special dome-like structure
asuring less then 0.1 mm in length.

13

Ponmurugan and Suresh Kumar (2012)



The nodal or axillary bud consists of a
piece of stem with axillary bud with or without a
portion of shoot. when only the axillary bud is
cultured it is designated as “Axillary bud” culture.

Node isolated Rooting of
and cultured development shoots

Fig. 47.3 : A diagrammatic representation of micropropagation by single node lechnique.

Ponmurugan and Suresh Kumar (2012)



Plant parts such as leaf discs, intercalary meristems,
stem pieces ,Immature embryos ,anthers ,pollen
‘microspores and ovule have cultured to Initiate
callus.

15

Ponmurugan and Suresh Kumar (2012)



imordial culture
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1.CALLUS CU

us culture conce
proliferation of undiffere
parent tissue or clearly de

17

John M walker (200



Cytokini

18

Robert verpoorte (2011)



3.PoLLEN Cu

en grains which germinate invitro.
entually form monoploid callus,
oids develop into monoploid

19

A Germana (2011)



etophyte cells are also a source for haploid
aploid production for female gametophyte
) know : (1) the events related to the
In these tissues,

iInvitro development of proembryo

ants, and (3) major differences in
th patterns of invitro development of unfertilizes
S (female gametophyte) and in pollen cells (male

20

U Kumar (2008)



Susmw GU
erminal part of shoot to a plant in-vitro
0 called shoot-tip culture. Mostly the
for obtain disease free plant without
e shoot-tip plant are more efficient
lon in vitro because cells of

~generated 1ealthy comparison to other

21

M Nithya Devi (2012)



apical produce invitro root systems
)wth habits. These were among the
- cultures (white,1934) and remain

22

a Devi (2012)




23
U Kumar (2008)

culture involves the regeneration of the
1duced in the new cell.

ast membrane. Once the cell wall has




8.LEAF PRIMORD

ue culture in which excised
eaf primordia are grown on a sterile
2 leaves can be kept healthy under
Iderable periods. Leaf primordia
growth and differentiation

'''''

24

M.K Sadhu (2014)



Maene

Stage 0:-
Preparatior

Surface-sterilization- disinfestations: Must
free explant tissues of all contaminating
microorganisms. 25

M .K Razdan (2003)



-

J
/

~ Mu

axillary shoot production.

kinin in the medium ,alone
nt of auxin. Amount of
and amount of auxin

Stage 3:- Rooting (pre transp
rooting o
lation in vitro ,IBA are
Stage 4:- Accl

ster invitro.
ortant.

y which an organism or plant
y and anatomically adjust from in
Itro means transfer to natural
vironment.

M .K Razdan (2003)




10.

tion Breeding
lar farming
Genetic Engineering

Production of secondary metabolites.
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1.CLoNAL PROPAG/
opagation refers to the process of

oroduction by multiplication of
iIcal copies of individual plants.

agation Is rapid and has been

or commercialization of important

such as
ba

many O

28

P.Ponmurugan and K. Suresh Kumar(2012)



- It IS cost effective process as
“minimum growing space.

it requires

29



gene found In the Invitro cultured
are collectively referred to as somaclonal
ariation and the plants derived from such cells are
lled as ‘somaclones’

30

(Krishna et.al 2008)



Larkin and

elps in crop improvement.
additional genetic variants.

vith resistant and tolerant to toxins,
Igh salt and even mineral toxicity.

31

(Krishna et.al 2008)



SOoN

dmaclonal variation in different fruit crops.




/

e application produced virus free
diseases In plants transfer
e quality and yield of the
. It IS very difficult to treat and cure the
fected plants therefore the plant breeders
ways interested in developing and growing
free plant.

- In some crops like ornamental plants, it has
become possible to produce

33

Nithya, (2003)



- Hot water treatment(40°C,24 h)

-Transfer surface sterilized
segments (5-7 mm) on MS medium

- Root elongation (4 weeks)

- Hardening
- Transfer into soil

34

D.U, UP (Bhojwani et al 2013)



seeds the somatic embryos are encapsulated
2 maitrix (e.g sodium alginate), along with
pstances like Insecticides, fungicides , and herbicides.
hese artificial seeds can be utilized for the rapid and
ass propagation of desired plant species as well as
rbicides varieties .

Inotatod embryolcis
mylbxarct with alginatas

Teasting of emberyo
T PDlant OoMmversion

35

Nithya, (2003)



acted from healthy plant

1duced callus in explant

bryo induced in callus

Maturation of somatic embryo

Encapsulation or somatic embryo

-

Invitro germination

Acclimatization, induce fruit

-

Produce Synthetic Seed
Baysal University, Bolu, Turkey
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Buhara et.al 2015



7,

hybridization broadly involves in vitro fusion of
ptoplasts to form a hybrid cell and its
velopment to form a hybrid plant.

37

M Raj Ahuja (1997)



WZ

tion of protoplast

l

of desired species/varieties

lon and Selection of Somatic hybrid cells

l

Culture of the hybrid cells

l :

R.1, jodhpur Regenration of hybrid plants Tormar et.al 2010



1e sum total of genes present in a crop and its

germplasm involves the preservation of the
rticular plant.

illity of valuable germplasm to breeder to
leties.

onservatia A 1ding upon the crop species and
reservation of gene ources from 1 to 15years.

m of conservation of germplasm is

.
[ W—

- ~
-

- RN
Angelika Filova (2014)
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/

5 stored as a very low temperature
loxide (at -79 C)

endosperms, ovules, seeds, cultured plant cells,
protoplasts, calluses.

Ponmurugan and Suresh Kumar(2012)



agents, such as radiation and certain
len can be

~  internodes

mutagenic treatment explants isolation adventitious shoots

41

FJ Novak & H Bruner (1992)



area of explant (0.2 mm size)
ot induction medium

RPM for the desired time.
were washed with sterile water 4-5 times
In sterile water for 1 h at 60-90 RPM

and washed stem segments were cut into small pieces
mm in length

Transferred to fresh SIM for incubation in the growth chamber set
at 25 C (x1), 16/8 light/dark with light intensity 1500-2500 LUX for
3—-4 weeks.
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Food Research Centre , Canada Elhiti et.al (2015)



Molecular farming Is the use of whole plants or plant
cells/tissues cultured in vitro for the production of valuable
recombinant proteins.
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Schillberg et.al (2013)



advantage of plant-based systems can be

ve to set up and maintain than

alternative to mainstream production system and cells

cultivated in large-scale bioreactors.
44

Rosaria et.al 2007



)loitation.

45

Ahuja et.al (2007)



lon of DNA fragments to be cloned

l
l

on of the recombinant DNA into a suitable host

l

he host cell or clones carrying the desired DNA

ents into a suitable vector

Using the DNA insert (gene) from recombinant DNA forPropagation 46

B.D Singh (2010)



G
'

atabolities can be produced by using different
approaches, such as callus cultures, cell
es and/or organ cultures.

IS generally higher

were attemp cultivate \ l.e. shoots
IN  Invitro conc , with the aim to produce
y important compounds (BIOndI et al., 2002).

a7

Angelika Filova (2014)
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Jha et.al 2014



IS one of the most important part
chnology.

ades the world’s population

Increase mor d accommodation space,

e per capita availability of food by tissue
e process easily.

these in mind we have to ensure a
peaceful, healthy and hunger free greener world
for our next generation. For doing this there is no

alternate of plant tissue culture. >
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