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Abstract

Crops such as banana, plantain, cassava, potato, sweet potato and sugarcane are
conventionally propagated from corns, stem cuttings, tubers and roots. Many of these plants
do not produce seed, and when they do, the progeny does not resemble the parent. It is
possible to multiply these plants through micropropagation. As a result of the in vitro culture
conditions, the plants multiply rapidly, in a small space, short duration and disease-free
situation, and produce clones - exact genetic copies of the original plant. For example, in
potato, a 10 mm long stem cutting can produce a complete plant with roots and a shoot with
three leaves within one week of culture. This plant when cultured again can give rise to 3
plants in one week. If a plant doubles once a week, then repeating the process 20 times can
produce 1.06 million plants in 21 weeks. Such plants, when grown in vitro for an extended
duration, produce micro tubers, ca. 2 to 10 mm diameter. Alternatively, 6 to 8 week-old
micropropagated plants, transferred into soil, produce minitubers ca. S to 25 mm diameter
after 65 to 80 days of growth. Micro- and mini-tubers can then be grown as Super Elite, Elite
seed tubers, and used for the production of Certified seed tubers. A modular system of
micropropagation has been developed for seed tuber production by using disposable plastic
containers in which the container can be used to grow the plants to maturity. Using this
system, large scale production can be undertaken by establishing low cost micropropagation
units. This system can also be adapted for the micropropagation of other vegetatively
propagated plants and in vitro irradiation of propagules. It is also possible to produce
complete plants from single plant cells through a different but related process - regeneration.
In this process, cells are cultured on several complex media and in a step-wise manner. In
many crops, plants can be regenerated from cells by producing somatic embryos. These
embryos are similar to those formed in seeds, except they originate from vegetative rather
then reproductive cells. During this process, the cells grow first into a callus, which on further
culture produces complete plants. Often, some of the plants produced from the callus differ
from the donor plants from which cells were taken - a phenomenon called somaclonal
variation. The technology of cell and tissue culture has wide implications in the production
of new and improved cultivars of vegetatively propagated plants, induction of mutants, their
rapid multiplication, and distribution as disease-free propagules to the growers and farmers.
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