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Multi-trait BLUP model indicates sorghum 
hybrids with genetic potential for agronomic 
and nutritional traits

J.E. Almeida Filho1, F.D. Tardin2, J.F.R. Guimarães1, M.D.V. Resende3, F.F. Silva1, 
M.L. Simeone2, C.B. Menezes2 and V.A.V. Queiroz2

1Departamento de Zootecnia, Universidade Federal de Viçosa, Viçosa, MG, Brasil
2Núcleo de Recursos Genéticos e Desenvolvimento de Cultivares, 
Embrapa Milho e Sorgo, Sete Lagoas, MG, Brasil
3Embrapa Floresta, Colombo, PR, Brasil

Corresponding author: J.E. Almeida Filho
E-mail: janeo.eustaquio@ymail.com

Genet. Mol. Res. 15 (1): gmr.15017071
Received June 24, 2015
Accepted October 16, 2015
Published February 26, 2016
DOI http://dx.doi.org/10.4238/gmr.15017071

ABSTRACT. The breeding of sorghum, Sorghum bicolor (L.) Moench, 
aimed at improving its nutritional quality, is of great interest, since it can 
be used as a highly nutritive alternative food source and can possibly be 
cultivated in regions with low rainfall. The objective of the present study was 
to evaluate the potential and genetic diversity of grain-sorghum hybrids 
for traits of agronomic and nutritional interest. To this end, the traits grain 
yield and flowering, and concentrations of protein, potassium, calcium, 
magnesium, sulfur, iron, manganese, and zinc in the grain were evaluated in 
25 grain-sorghum hybrids, comprising 18 experimental hybrids of Embrapa 
Milho e Sorgo and seven commercial hybrids. The genetic potential was 
analyzed by a multi-trait best linear unbiased prediction (BLUP) model, 
and cluster analysis was accomplished by squared Mahalanobis distance 
using the predicted genotypic values. Hybrids 0306037 and 0306034 stood 
out in the agronomic evaluation. The hybrids with agronomic prominence, 
however, did not stand out for the traits related to the nutritional quality of 
the grain. Three clusters were formed from the dendrogram obtained with 
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the unweighted pair group method with arithmetic mean method. From the 
results of the genotypic BLUP and the analysis of the dendrogram, hybrids 
0577337, 0441347, 0307651, and 0306037 were identified as having the 
potential to establish a population that can aggregate alleles for all the 
evaluated traits of interest.

Key words: Sorghum bicolor; Biofortification; Mixed models; 
Mahalanobis distance; Hierarchical cluster


