Abstract

Zombi pea (Vigna vexillata) is an underutilized legume species that has potential
to be gene sources for biotic and abiotic stress resistance in crop improvement. In this
study, | report (i) screening for resistance/tolerance to salt stress, bruchids (seed
weevils; azuki bean weevil and cowpea weevils) and waterlogging in zombi pea, (ii)
quantitative trait locus (QTL)/gene mapping for salt stress resistance and bruchid
resistance in zombi pea and (iii) genetic diversity and structure of zombi pea. The
screening revealed some germplasm are tolerant to salt stress, many germplasm are
resistant to azuki bean weevil (Callosobruchus chinensis) and cowpea weevil (C.
maculatus), and some germplasm are tolerant to 1-month waterlogging. QTL analysis
for salt resistance (250 mM NaCl) in zombi pea F, population of the cross JP235908
(tolerant) x TVNu240 (susceptible) revealed two QTLs, named gSaltol1.1- on linkage 1
and gSaltol2.1- on linkage group 2, conferring the salt resistance. Comparative genome
analysis revealed that qSalfol1.1- is possibly the same locus with major QTL Saltol1.1-
conferring salt resistance in beach cowpea (Vigna marina), a halophytic species, and
that two genes encoding for plasma membrane proton-ATPase and a gene coding for
cation/proton exchanger are candidates for the salinity resistance in zombi pea and
beach cowpea. QTL analysis for resistance to C. chinensis and C. maculatus in zombi
pea F, population of the cross TVNu240 (resistant) x TVNu1623 (susceptible) revealed
one major and three minor QTLs for C. chinensis resistance and one major and one
minor QTLs for C. maculatus resistance. The major QTLs on linkage group 6 for the
resistance to C. chinensis and for C. maculatus appeared to be the same locus, named
gBr6.1. Comparative genome analysis suggested that a gene coding alpha-amylase
inhibitor is candidate gene for the bruchid resistance in zombi pea. Genetic diversity
analysis of 422 accessions of zombi pea from diverse origins using 20 simple sequence
repeat (SSR) markers showed that (i) zombi pea from Africa possess highest genetic
diversity, (ii) zombi pea accessions were clustered into three major groups, viz. America,
Africa and Asia, and Australia. American and Australian accessions are originated from
East African zombi pea, and (iii) the cultivated accessions from Africa and Asia were
genetically distinct, while those from America were clustered with some cultivated
accessions from Africa. The results suggest that Africa is the center of origin and
diversity of zombi pea, and that domestication of this pea took place more than once in
different regions. The results in these study provide knowledge and tools for gene

mining in zombi pea for genetic improvement of future crops.
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