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Abstract
Induced mutations have the ability to increase the rate of domestication of the many underexploited species of
plants that may be potentially useful as source of food, forage and industrial raw materials. The process of
domestication has been conditioned by single or major gene mutations. The role of mutagenesis in speeding up
domestication, which is species dependent, is outlined in this paper. A case study of the role ot induced mutations

in the domestication of winged bean (Psophocarpus tetragonobolus) is also presented.
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Introduction

Food production to meet the needs of the
growing world population can be augmented
by improving agronomic techniques and by
growing genetically improved cultivars of a
wide range of crops. This not withstanding,
there is the possibility to increase the range
of crops either by aiming at new domesti-
cates or by the existing cultigens (Smart,
1989). Underexploited and underutilized
plants, which abound in the tropical ecosys-
tem, may be useful in contributing to this ob-
jective. These are plants that may be poten-
tially useful as source of food, forage or in-
dustrial raw material. Most of these plants
have remained underexpoited because they
have received little or no research attention
since emphasis has been on the cash crops
for export.

It has been estimated that there are about
200,000 species of flowering plants worldwide
of which about 3000 have been used by man
for food, fibre, spices, etc. Out of this only
200 have been domesticated for commercial
cultivation and barely 15-20 provide the bulk
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of food forman (Anon, 1975). Although these
plants are the vault of untapped genes, they
remain underexploited.

In Ghana, there are over 35 plant species of
about 16 families belonging to the group of
neglected traditional food crops. Some of
these crops include winged bean
(Psophocarpus tetragonolobus (L.) DC),
African yam bean (Sphenostylis stenocarpa
Hochst ex A. Rich), Kersting’s groundnut
(Macrotyloma geocarpum Harms Marechal
and Baudet) and Velvet bean (Mucuna
pruriensDC var. utilis) (Adansi & Holloway,
1978).

In this paper the role of induced mutations
in domestication of underexploited plants is

highlighted.

The practice and acceleration of domes-
tication

Plant domestication is a sympatric evolution
(Zeven & de Wet, 1982). This implies that
populations inhabiting the same geographic
range become reproductively isolated. This
process can be described as a process of
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species formation (King & Stansfied, 1990;
Reiger et al., 1991). Domesticates (i.e.
genetically adapted wild plants that are more
or less regularly grown as crops) and their
wild progenitors differ in phenotype and, in
adaptation but remain sufficiently and
genetically related to enable crossing that
wouldyield fertile hybrids.

Domesticated plants may, among other
things flower and fruit simultaneously, lack
shattering of pods and loose dispersal
mechanisms, change from perennialtoannual
plants and may acquire better palatability and
better chemical composition. Changes in
nodulation and elimination or reduction of
undesirable constituentsand changes in growth
habit are also available (Anon, 1977; Zeven
& de Wet, 1982).

The process of domestication has been
conditioned by mutations and driven by
selection (R6bbelen & von Witzke, 1989) and
the major steps in the process have been
linked to single major gene mutations or
mutations of very few genes. These mutations
are more often recessive and rarely dominant
(de Wet, 1989) and the reproductive isolation
among different groups of domesticated
species has been caused by macromutations
as well as micromutations (Gould, 1980;
Stebbins & Ayala, 1981; de Wet, 1989). For
example, chromosomal changes in the form
of inversions have been recorded to be the
source of differences between some cultivars
of soybean (Glycine max L. Merr.) and G.
soja Seb Zucc, the wild progenitor of soybean
(Ahmed et. al. 1979)

Additionally, the process of domestication
is species dependent, i.e. some species are
niuch better suited to domestication than
others since there are differences in the ease
of reproduction, response to the environment
of cultivation and the genetic capacity to

respond favourably to breeding methods
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(Harlan, 1956).

Mutagenesis for increased genetic varia-
tion

Mutation induction and some other means of
genetic modification, such as genetic
transformation, are tools that can provide
variation in some of the plant characters
outlined, and hopefully lead toacceleration of
domestication. The last 30 years have shown
mutations to becoming auseful supplementary
tool for the genetic improvement of cultivated
plants (Novak & Micke, 1988); the FAO/
TAEA Mutant Varieties Database contains
over 1737 accessions (Maluszynski et al.,
1995). The majority of mutant varieties
belong to the cereals, although successes
have been recorded in the legumes,
vegetatively propagated crops and
ornamentals as well (Micke et al., 1987;
Maluszynskietal., 1995). Inthe pulses some
of these changes relate to plant architecture
and include alteration of a winding plant
structure to a nonwinding one, reduction or
removal of tendrils (Blixt, 1972; Blixt &
Gottschalk, 1975) and reduction of leafiness
of legumes for production of grains (Rao et
al., 1975; Rennie, 1978).

Smartt (1989) has recorded that
mutagenesis primarily compresses the time
scale of domestication. In the genus Cuphea
mutants for non-sticky hairiness, monoculm
shoot and fasciated stem, which are inherited
monogenically have been induced. These
features have been induced in several Cuphea,
species, thereby adding to the genetic
improvement of Cuphea(R&bbelen & Witzke,
1989).

Winged bean and its genetic improve-
ment objectives ;
Recent phenetic analysis of herbariu
collections has provided information on the
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