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Estimation of genetic parameters and selection 
of high-yielding, upright common bean lines 
with slow seed-coat darkening
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ABSTRACT. Slow seed coat darkening is desirable in common bean 
cultivars and genetic parameters are important to define breeding 
strategies. The aims of this study were to estimate genetic parameters 
for plant architecture, grain yield, grain size, and seed-coat darkening in 
common bean; identify any genetic association among these traits; and 
select lines that associate desirable phenotypes for these traits. Three 
experiments were set up in the winter 2012 growing season, in Santo 
Antônio de Goiás and Brasília, Brazil, including 220 lines obtained 
from four segregating populations and five parents. A triple lattice 15 
x 15 experimental design was used. The traits evaluated were plant 
architecture, grain yield, grain size, and seed-coat darkening. Analyses 
of variance were carried out and genetic parameters such as heritability, 
gain expected from selection, and correlations, were estimated. For 
selection of superior lines, a “weight-free and parameter-free” index was 
used. The estimates of genetic variance, heritability, and gain expected 
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from selection were high, indicating good possibility for success in 
selection of the four traits. The genotype x environment interaction 
was proportionally more important for yield than for the other traits. 
There was no strong genetic correlation observed among the four traits, 
which indicates the possibility of selection of superior lines with many 
traits. Considering simultaneous selection, it was not possible to join 
high genetic gains for the four traits. Forty-four lines that combined 
high yield, more upright plant architecture, slow darkening grains, and 
commercial grade size were selected.
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