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Abstract
The aim of this project was to select cowpea plants with improved levels of drought resistance without alteration to the colour
of the testa or the growth form. Seed from M 2 to M5 generations (M = mutant) were used in the study. The M 2 to M4 seeds
were planted and evaluated in wooden boxes in the greenhouse and in the field. It was demonstrated that it was possible to
examine mutant lines at the seedling stage in wooden boxes. Mature plants were screened in a rain-out shelter and physiological traits for drought stress were identified among the lines tested. Roots of mature plants were also assessed and the variation
observed could be correlated with drought tolerance. Six mutant cowpea lines were included in a physiological screening
experiment that was conducted on greenhouse plants. The data demonstrated that the mutant line 217 performed very well in
terms of relative water content, free proline concentration and yield.  The yield performance of the mutant lines 447, MA 2 and
217 proved to be outstanding under well-watered conditions, whereas lines 447, 217 and 346 performed well under drought
stress conditions.
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Introduction
The most well-known Papilionaceae species with an African origin is Vigna unguiculata (L) walp (cowpea) (Schippers, 2002).
The large amount of diversity and wild types found in the Niger
River basin suggest that the species probably originated there.
Cowpea is known under many different names, such as southern pea, black-eyed pea, crowder pea (English); frijol or judia
(traditional English); akkerboon (Afrikaans); dinawa (Sotho,
Tswana); munawa (Venda); caupies (Sp.); faseol (Gr.); faseolus
(L.); fasulia (Arabic); augenbohne, lubia, niebe, coupe, pois a
vaches (Cubero 1994; Davis et al., 2000; Duke, 1981; Wiersema,
1999). Cowpea has been used for many years as a source of protein, vitamins and minerals for human consumption, as well as
for cattle fodder and green manure. Under favourable environmental conditions the protein content may be as high as 36% in
some of the genotypes (Coertze and Venter, 1996).  Subsistence
farmers in countries such as Nigeria, Niger, Mali and Malawi in
Africa and Myanmar in South East Asia are the main producers
of cowpea (Fowler, 2000). Cowpea is produced for household
purposes and as a cash crop. It is a multipurpose crop, since it
is cultivated for leaf and seed yield (Schippers, 2002). In areas
facing food insecurity, such as Africa, peasants or small-scale
farmers have practised intercropping since old times. Typically, cereal crops such as maize (Zea mays), millet (Pennisetum
glaucum) and sorghum (Sorghum bicolor) are dominant crop/
plant species, whereas legume crops such as beans (Phaseolus
vulgaris), cowpea (Vigna unguiculata), groundnut (Arachis
hypogaea), pigeonpea (Cajanus cajan) and soybean (Glycine

max) are the associated plant species (Tsubo et al., 2003).
Young and tender leaves are prepared as a pot herb in a manner similar to that of spinach. Immature snapped pods are often
mixed with other foods. Green cowpea seeds are boiled as a
fresh vegetable and may be canned or frozen. Dry, mature seeds
are suitable for boiling and canning.
The number of African countries that are classified as water
stressed is higher than in any other region of the world and this
number is likely to increase as a result of population growth, degradation of watersheds caused by changes in land-use practices,
siltation of river basins as well as climate change (Watson et al.,
2000). Although cowpea is regarded as drought tolerant, much
variation in drought tolerance occurs within the genotype. The
challenge in breeding for drought tolerance is to improve yield and
productivity by investigating different breeding strategies, and to
suggest possible ways of selection for drought conditions (Slabbert
et al., 2004). Mutation technology is a way to create variation in
the search of a desired trait such as drought tolerance.
The objective of this study was to improve the drought tolerance and yield of this neglected crop to such an extent that it
could be used in marginal areas where rainfall is either scarce
or unreliable. The selected line(s) would be expected to have the
potential to expand the utilisation of the crop in these areas and,
thus, be of economic importance for both commercial and subsistence farmers. Seeds of the selected cowpea line, IT93K1294, were irradiated with gamma radiation, after which the plants
were screened for increased drought tolerance and yield. Screening was performed using physiological screening methods as
well as phenotypical observations in glasshouse and field trials
(Spreeth et al., 2004).
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Materials and methods
Plant material
Over the duration of this study various cowpea mutant lines were
screened and compared with the control lines received from the
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