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Verification and characterization of 
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ABSTRACT. Doubled haploid technology has been used by various 
private companies. However, information regarding chromosome 
duplication methodologies, particularly those concerning techniques 
used to identify duplication in cells, is limited. Thus, we analyzed 
and characterized artificially doubled haploids using microsatellites 
molecular markers, pollen viability, and flow cytometry techniques. 
Evaluated material was obtained using two different chromosome 
duplication protocols in maize seeds considered haploids, resulting 
from the cross between the haploid inducer line KEMS and 4 hybrids 
(GNS 3225, GNS 3032, GNS 3264, and DKB 393). Fourteen days 
after duplication, plant samples were collected and assessed by flow 
cytometry. Further, the plants were transplanted to a field, and samples 
were collected for DNA analyses using microsatellite markers. The 
tassels were collected during anthesis for pollen viability analyses. 
Haploid, diploid, and mixoploid individuals were detected using 
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flow cytometry, demonstrating that this technique was efficient for 
identifying doubled haploids. The microsatellites markers were also 
efficient for confirming the ploidies preselected by flow cytometry 
and for identifying homozygous individuals. Pollen viability showed 
a significant difference between the evaluated ploidies when the 
Alexander and propionic-carmin stains were used. The viability rates 
between the plodies analyzed show potential for fertilization.
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