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Tracking African beans’ diversity

a chemical and cytogenomic study of Vigna unguiculata (L.) Walp. and Phaseolus vulgaris L.
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In sub-Saharan Africa, pulses, and legumes in general,
are essential food sources for alleviation of
malnutrition and can play an important role 1n
sustainable agriculture, due to their ability to fix
atmospheric nitrogen. The common bean (Phaseolus
vulgaris L.) and cowpea (Vigna unguiculata (L.)
Walp.), are among the most important pulses in the
dry areas of tropical Africa. Based on field surveys
performed across three African countries (i.e., Angola —
Western Africa; Mozambique — Eastern Africa and Cabo
Verde Islands), we aim to compare the chemical
composition and the genome size variation of the
Vigna unguiculata and Phaseolus vulgaris, in order to
evaluate the patterns of diversity between native and

Phaseolus vulgaris had more content of Fe, Ca, and
Cu. Respecting the nuclear DNA content, on average,
Vigna unguiculata presents significantly higher
values than Phaseolus vulgaris, showing the first
much more genome size vanations. We conclude that
both species are important resources in Angola,
Mozambique and Cabo Verde Islands, but native Vigna
species are often disregarded, even though they have
generally good alimentary properties. To the best of
our knowledge, this is the first comparative chemical
and cytogenomic study, focusing on wild and crop
species, collected across different African countries.
It 1s highlighted that interdisciplinary approaches and
new data are need for the sustainable use of African
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introduced species, respectively. According to our
results, chemical composition of Vigna unguiculata
has, higher content of B, Mg, S, and Zn, while

plant genetic resources, contributing to achieve some
of the Sustainable Development Goals, as the reduction
of hunger and increasing human health.

Figure 1. Countries and provinces where samples were collected (in red color): Cabo Verde (Santiago), Angola
(Uige, Cuanza Norte, Malanje, Benguela, Namibe, Bi¢, Moxico, Huila, Cunene, and Cuando Cubango), and
Mozambique (Sofala and Maputo).
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Geographical origins sharing the same letter are not statistically different
according to the Scott-Knott test at 5% of confidence.
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Figure 3. Heatmap of the 21 Phaseolus vulgaris and 17 Vigna unguiculata accessions
obtained from the chemical characterization data for the content of 11 minerals. Red and
blue boxes indicate high values and low values respectively.

Figure 2. Variation of mineral content (mg/kg ww) and the geographical origin for the studied samples: (a) Phaseolus vulgaris (21 accessions), and (b) Vigna unguiculata (17 accessions).
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Figure 4. Sample preparation procedure for flow cytometry measurements developed. Figure from Loureiro
(2007).

Table 1. Comparison of the average genome size of the Phaseolus vulgaris and Vigna unguiculata accessions
estimated by flow cytometry.

Species ............. Average-stDeva ...... H_Gb 0 200 400 600 800 1000
Vlgnaungulculata‘ .............. 1414 7 .............. .862 ........ -..A ...... . Relative fluorescence iﬂtEﬂSit\f
..ﬁhé..s.éa.ias..‘}.a.lé:é;l.é.. """"""".]._ggiz .............. Sanmmnnun 3. g.é ........ Nasanan 'é ...... ' | | | | | i
............................................................................. funnssnnsnnnsnnnnnnnnnnnhannnnnnnnnnnnnl Flgure 5. Flow cytometrlc hlstogram of relative fluorescence intensities

from propidium iodide-stained nuclei of Phaseolus vulgaris sample
MA20Pv (Pv) and Solanum lycopersicum L. (Sl), used as an internal
reference standard.

a Standard deviation; P Homogeneous groups: accessions sharing the same letter for each mineral are not
statistically different according to the Scott-Knott test at 5% of confidence.

Figure 6. Cultivated samples collected in different African countries: (a) Vigna unguiculata from
Malanje, Angola (MA41Vu); (b) V. unguiculata from Sofala, Mozambique (SO12Vu); (c) V.
unguiculata from Santiago, Cabo Verde (CV36Vu); (d) Phaseolus vulgaris from Cunene, Angola
(CU17Pv); (e) P vulgaris from Sofala, Mozambique (SO10Pv); and (f) P. vulgaris from Santiago,
Cabo Verde (CV38Pv). Plants growth under controlled conditions, between June 2019 and
February 2020, at Instituto Superior de Agronomia of the University of Lisbon (ISA/UL).

NEW DATA contributes to the valorization of plant genetic resources & food security in Africa!
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