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INTRODUCTION

The concept of micropropagation was first introduced to the
scientific community in 1960 by Georges Morel, who
successfully used the technique to produce virus-free plants
of the orchid Cymbidium. Micropropagation is an advanced
and well-established technique wused for the rapid
multiplication of plants. Because of its high propagation rate,
ability to produce disease-free plants, and generation of high-
quality planting material, it has significant commercial
potential. It is considered both an art and a science of plant
propagation carried out under in vitro conditions. The
micropropagation process involves several stages, including
maintenance of stock plants, selection and sterilization of
explants, manipulation of culture media for shoot
proliferation, rooting of plantlets, acclimatization, and finally
transferring the plants to field conditions. Since the
procedure requires a sterile working environment, most of
the steps are performed manually, which makes the process
labor-intensive, repetitive, and relatively expensive.
Objectives of Micropropagation:

The primary objective of micropropagation is to produce a
large number of high-quality, genetically uniform, and
disease-free plants under controlled laboratory conditions.
This technique helps in the rapid and efficient multiplication
of plants and supports modern agricultural and horticultural
practices.

The major objectives are as following:

e Rapid Multiplication:
To produce a large number of identical plant clones
within a short period of time from a small piece of
plant tissue.

e Production of Pathogen-Free Plants:
To obtain disease-free, especially virus-free plants, by
using techniques such as meristem-tip culture.
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o Clonal Propagation of Elite Varieties:
To maintain true-to-type characteristics of
superior,  high-yielding, or disease-
resistant plant varieties.

e Year-Round Plant Production:

To enable continuous plant production
throughout the year, independent of
seasonal or environmental limitations.

¢ Germplasm Conservation:
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To preserve rare, endangered, or valuable
plant species and maintain plant genetic
resources for future use.

e Overcoming Propagation Limitations:

To propagate plants that do not produce
viable seeds or are difficult to multiply
through conventional methods, such as
through in vitro tuberization in potato
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Fig: 01: Microprpagation Technique (Source: Biology Reader)

Applications of Micropropagation:

Micro propagation in gourds (Trichosanthes
dioica Roxb.) through cuttings

Pointed gourds (Trichosanthes dioica Roxb.)
from  family Cucurbitaceae are  dioecious
perennial herbaceous vegetables. Fruits are the
edible portion and are a good source of
vitamin C and minerals This crop is
propagated conventionally by shoot cuttings
using 60-90 cm long segments from basal
portion of the vines. Seed propagation in
gourds is not desirable due to its cross
pollinated nature, poor germination, slow
seedlings growth and segregation of male and
female plants

Somatic embryogenesis in Carrots (Daucus
carota subsp. Sativus)
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Somatic embryogenesis is potentially one of
the most efficient methods for plant micro
propagation and in case of dicotyledonous
culture, embryos at various developmental
stages i.e. globular-, heart-, torpedo-, and
cotyledonary-stage are frequently mixed in the
suspension Additionally, the rate of
formation of embryos in each developmental
stage alters correspondingly during the culture
period in carrots. Somatic embryos harvested
at the torpedo-stage, have better performance
of plant conversions. Therefore, several
attempts have been made to develop certain
methods that results in obtaining a large
number of torpedo-stage embryos of
carrots with satisfactory degree of homogen
eity.
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In vitro tuber yields and multiplication rates
of potato

Potatoes are traditionally multiplied by tubers,
with a multiplication rate of 6 to 10-fold
annually. A major impediment to the intro
duction of new cultivars and to the produc
tion of high-quality tubers is the low
production rate for tuber planting. Micro
propagation can be a successful tool for
enhancement  of  multiplication rates
considerably. Under aseptic and controlled i.e.
laboratory conditions, the
rate of multiplication goes from 10 to 25-
folds per 8 weeks, 8 to 84-fold per 40
days, and 4 to 7-fold per 3-5 weeks have
been reported by researchers.

In  vitro development of  Cauliflower
synthetic seeds

The production of quality seeds is one of the
main problems in cauliflower cultivation.
Cauliflower, an open pollinated plant faces
technical challenges to make in-bred lines with
reliable self-incompatibility. Cabbage and
cauliflower are two of numerous vegetables in
the species Brassica oleracea of
family Brassicaceae. These are grown, in
Pakistan, for their edible value and are main
cash crops of Pakistan. These are typically
grown as a winter crop and sometimes also as
summer vegetables. Vegetable production
carries a valuable position in edible crops of
Pakistan.  Although the cabbage and
cauliflower are among minor crops and are
mostly grown in small farms even then
Cauliflower is one of the most cultivated
vegetable in the Punjab Province.

An innovative in vitro regeneration protocol
in tomato

Tomato is among the most important
vegetables and widely used as raw or cooked.
Beside a source of antioxidants, minerals,
fibers and vitamins it is also an excellent
sculpt system for genetic studies, fruit
development and ripening process. Insects,
pests and different pathogens can reduce
tomato yield in the field. Microbial pathogens
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include lepidopteron, Helicoverpa
armigeraand common fruit borers which
largely attack on fruit while Spodoptera
litura destroy leaves. Incorporation of Bt
genes in tomato has showed considerable
resistance against lepidoterons. Tomato has
served as an excellent model for plump fruit
development and ripening. Well characterized
ripening mutants, high density genetic maps,
small genome size, short life cycle, efficient
and stable transformation made tomato an
excellent sculpt for studying viruses,
development and fruit ripening process
through genetic modification.
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