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M odified Backcross Pyramiding Breeding with Molecular Marker-Assisted S
election and Its Applicationsin Cotton

GUO Wang-Zhen, ZHANG Tian-Zhen, ZHU Xie-Fei, PAN Jia-Ju

National Key Laboratory of Crop Genetics & Germplasm Enhancement, Cotton Research Institute, Nanji
ng Agricultural University, Nanjing 210095, Jiangsu, China

Abstract Using upland cotton (G. hirsutum L.) as research material, our objective was to describe and implement a modifie
d backcrossing approach for introgressing transgenes or Quantitative trait loci (QTLS) into target genetic backgrounds. Mod
ified backcrossing is an improved breeding procedure combining inter-strain crossing and backcrossing methods to pyramid

many traits. In the wake of availability of molecular marker technology for application to plant breeding, we propose a new
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backcrossing method called modified backcross pyramiding breeding (MBPB) combined with molecular marker-assisted sel
ction (MAS). With MBPB, MAS was used in modified backcrossing and selection, i.e., target genes or QTLs and the recurr
ent parental background was simultaneously selected by molecular markers. Henceforth, the breeding efficiency was signific
antly improved. By using this procedure, QTLs for stronger fiber strength and transgene cryl A have been rapidly pyramide
dinnew cultivar NAU 85188 with Simian 3 background in cotton. The new cotton cultivar is characterized by elite fiber qu
alities, insect-resistance and high yield potential. The described breeding procedure can be used to simultaneoudly pyramid t
ransgenes or QTLsin modern breeding programs.
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