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Mapping quantitative trait loci with additive 
effects and additive x additive epistatic 
interactions for biomass yield, grain yield, 
and straw yield using a doubled haploid 
population of wheat (Triticum aestivum L.)
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ABSTRACT. Biomass yield is one of the most important traits for 
wheat (Triticum aestivum L.)-breeding programs. Increasing the yield 
of the aerial parts of wheat varieties will be an integral component 
of future wheat improvement; however, little is known regarding the 
genetic control of aerial part yield. A doubled haploid population, 
comprising 168 lines derived from a cross between two winter wheat 
cultivars, ‘Huapei 3’ (HP3) and ‘Yumai 57’ (YM57), was investigated. 
Quantitative trait loci (QTL) for total biomass yield, grain yield, and 
straw yield were determined for additive effects and additive x additive 
epistatic interactions using the QTLNetwork 2.0 software based on the 
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mixed-linear model. Thirteen QTL were determined to have significant 
additive effects for the three yield traits, of which six also exhibited 
epistatic effects. Eleven significant additive x additive interactions 
were detected, of which seven occurred between QTL showing epistatic 
effects only, two occurred between QTL showing epistatic effects and 
additive effects, and two occurred between QTL with additive effects. 
These QTL explained 1.20 to 10.87% of the total phenotypic variation. 
The QTL with an allele originating from YM57 on chromosome 4B 
and another QTL contributed by HP3 alleles on chromosome 4D were 
simultaneously detected on the same or adjacent chromosome intervals 
for the three traits in two environments. Most of the repeatedly detected 
QTL across environments were not significant (P > 0.05). These results 
have implications for selection strategies in wheat biomass yield and 
for increasing the yield of the aerial part of wheat.
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