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ABSTRACT: Hard-seededness is an important trait that associates with seed longevity and seed germination.
Although the trait is useful for preventing pre-sprouting during harvest, it is problematic for field germination.
However, genetics controlling hard-seededness is not fully understood. The objective of this study was to identify
genomic regions associated with hard-seededness in wild cowpea (Vigna unguiculata. ssp. spontanea). An F,
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population of 179 individuals derived from a cross between yardlong bean (Vigna unguiculata ssp. unguiculata
cv.-gr. sesquipedalis) accession JP81610 (0% hard seed) and wild cowpea accession TVnu457 (100% hard seed) was
used. The population showed continuous variation in hard seed (%). An SSR-based linkage map comprising marker
loci from cowpea, azuki bean and mungbean covering 11 linkage groups was constructed and used for locating
quantitative trait loci (QTL). Composite interval mapping identified two quantitative trait loci each on chromosome
1 (gHS1.1) and 3 (qHS3.1), associated with hard-seededness. The QTL accounted for only 10.73% and 7.80% of the
total hard-seededness variation, respectively. gHS1.1 was found to be conserved in azuki bean (Vigna angularis),
while gHS3.1 was conserved in rice bean (Vigna umbellata).

Keywords: yard long bean, hard-seededness, QTL, SSR
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Table 1 SSR markers associated with hard seed (%) in F2 population as revealed by single regression analysis

LG" Marker R’ (%)”  Probability LGs Marker R (%) Probability

1 cp07770 2.5 0.0351 *¥ 10 cp00192 2.58 0.0369 *
1 CEDG256 3.72 0.0120 * 10 CEDG106  4.46 0.0088 **
1 cp01826 7.38 0.0004 10 cp00033 4.36 0.0120 *
1 cp01713 3.54 0.0143 * 10 cp04879 4.29 0.0069 **
3 cp08179 472 0.0048 *x 10 CEDG150  2.59 0.0402 *
3 cp03846 2.65 0.0344 * 10 CEDG243  3.14 0.0212 *
7 cp08531 2.70 0.0381 * 11 CEDGO76  3.09 0.0368 *
10  CEDG223 2.85 0.0235 *

Linkage group, “Coefficient of determination

% #* significant at p<0.05 and p<0.01, respectively.
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Table 2 Quantitative trait loci detected for hard seed percentage (%) in the F2 population by composite

interval mapping

W ) Position LOD ., Additive Dominant
QTL name LG Marker interval o PVE (%)
(cM) score effect effect
qHS1.1 1 CEDG256-cp01826 98.39 3.64 10.73 17.20 -2.21
qHS3.1 3 cp08179-cp03846 5.69 2.91 7.80 17.25 -7.06

"Linkage group, “Position on the linkage group,

¥Percentage of phenotypic variance explained by the QTL
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Table 3 Comparison of the QTLs for hard-seededness in three different Vigna species
No. of Percent of variation explained (PVE) of each QTL on each
Hard seed (%) Population Ref
Species QTLs linkage group (LG)
analyzed
wild  domesticated detected LGO1 LG02 LGO03 LG04 LGO6 LGO8 LGO9 LG10
Vigna unguiculata 0 100 F, 2 10.73" 7.80 present
study
V. angularis 0 75 BCF, 5 37.4 17.6 10.6 Isemura et
(2QTLs) (2QTLs) al., 2007
V. angularis 15 90 F2 2 259 9.9 Kaga et al.
2008
V. umbellata 33 98 BCf1 5 55 6.0 251 4.3 4.3 Isemura et
al., 2010

YQTL with the highest contribution in each species is indicated with bold letter
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