

















Mutation Breeding
Mutation breeding is a phenomenon by which
genetic variation is achieved through changes in
base sequences within genes, which creates a new
character or trait absent in parental generation.
(7) It can also be defined as the process of
breeding by artificially inducing mutations
using chemicals or radiations.
(if) Mutation breeding is carried out in the
following steps:
* Inducing mutations in plants by various
means. . |

(#if) Breeding methods for insect pest-resistance
involve the same steps as those for any
other agronomic trait like yield or quality.

(iv) Some crop varieties produced by
hybridisation and selection for insect
pest-resistance are:

Crop Variety Insect Pest
Brassica Pusa Gaurav  Aphids
(ra mustard)

Flat bean Pusa Sem 2

Pusa Sem 3

Jassids,
aphids and
fruit borer

Pusa Sawani  Shoot and

Okra (bhindi)




(b) Ma'ize hybrids with increased amount of
amino acids lysine and tryptophan were
developed in year 2000.

(c) Iron-fortified rice with increased iron
content.

(d) Indian Agricultural Research Institute
(IARI), New Delhi have released some
fortified crop varieties rich in certain
vitamins, minerals, etc.

* Carrot, spinach and pumpkin
- Vitamin-A.

* Bitter gourd, bathua, mustard, tomato -
Vitamin-C.

+ Spinach and bathua - Iron and calcium.

* Broad bean, lablab, french and garden pea -
Protein.

Single Cell Protein (SCP)

SCP is an alternative protein source for animal and
human nutrition that is obtained from certain
microorganisms like Spirulina.
(i) Microbes like Spirulina are grown on an industrial
scale to obtain good protein.
(ii) Advantages of SCP are as follows:
(a) Microbes can be easily grown on materials
like wastewater from potato processing plants

(containing starch), straw, molasses,
manure and sewage. Thus, they are easy

to grow. ' |
(b) SCPs provide nutrient rich food like proteins,

minerals, fats, carbohydrates and vitamins.
(c) Reduce environmental pouqtion due to above

mentioned resourceé utilisation.

(d) Yield is high due to high rate of biomass

production and growth, €8 250 8 of
microorganism like Methylophtlusduce
methylotrophus is expected to Pro

25 tonnes of protein-
- 26Tissue Culture

from any‘part of a plant by
under aseptic conditions:

(i) The capacity of a plant cell (explant)
to grow into a whole plant is called
totipotency.

(if) Explant is the part of plant taken for
tissue culture. e.g. leaf, stem, embryo,
etc.

(iii) The method of growing or producing
thousands of plants in very less time
through tissue culture is called
micropropagation.

(iv) The nutrient medium On which an
explant is grown must provide a carbon
source such as sucrose and also
inorganic salts, vitamins, amino acids
and growth regulators like auxins,
cytokinins, etc.

(v) The plants produced from tissue
culture are genetically identical to the
original plant from which they are
grown, so they are called
somaclones.

(vi) Advantages of tissue culture are:

(a) More number of plants can be
produced in a short time.

(b) Disease-free plants can be
developed from diseased plants.

(c) Seedless plants can be multiplied.

Tissue Culture Technique

Various tissue culture techniques are as
follows:

Meristem Culture

Meristem culture can be done to recover
healthy plants from diseased plants.

(i) Meristem (apical and axillary) is the
only virus-free part of a virus-infected
plant as meristem cells divide very
fast.

(ii) Virus-free plants can be obtained by
removing the meristem and growing it
in vitro.

(1ii) Plants developed successfully from
meristem culture are banana,
sugarcane, potato, etc.



Somatic Hybridisation

Somatic hybridisation is the process of fusion of
protoplast of different varieties or species of plant
on a suitable nutrient medium i vitro to develop a
somatic hybrid.

(1) Procedure

(a) Single cells from selected plants are
isolated.

(b) Cell walls are digested by the enzymes
like pectinase and cellulase to expose
the marked protoplasts.

(c) Naked protoplasts are isolated from the
plasma membrane.

(d) Isolated protoplasts are fused to obtain
hybrid protoplasts under sterile
conditions in special nutrient medium.

(e) Hybrid protoplasts obtained are cultured

~.in a suitable medium to form new plant.
(1i) Pomato is a somatic hybrid produced by
the fusion of tomato and potato protoplasts.

This plant did not have desirable characters.

Hence, it is not used for commercial

utilisation.




