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Abstract:

Grain yield and spike related traits are complex traits in wheat (Triticum aestivum L.). They are
often influenced by environmental factors and show a high genotype-environment interaction.
Thus, determination of the number, locations, effects of these polygenes is desired for
obtaining optimal genotypes in breeding practice. To detect QTLs associated with wheat yield,
such as grain yield, spike length, grains pe spike, spikelets per spike, compactness, fertile
spikelets per spike, thousand-grain weight, and grain diameter a set of 168 doubled haploid
(DH) lines derived from the cross between Huapei 3 and Yumai 57 were used with 305 SSR
markers covering the whole wheat genome. The DH population and the parents were
evaluated for grain yield and spike related traits in 2005 and 2006 cropping seasons in Tai an,
Shandong province and in 2006 cropping season in Suzhou, Anhui province. QTL analyses were
performed using the software of QTLNetwork version 2.0 based on the mixed linear model. A
total of 27 additive QTLs and 13 pairs of epistatic QTLs were detected for grain yield and spike
related traits. Of these, eight additive QTLs had significant interactions with environments.
Many of the traits shared the same QTL, which was consistent with its high phenotypic
correlations and showed tight linkages or pleiotropisms. The Xwmc215—Xgdm63interval on
chromosome 5D had the same direction of additive effects on grain yield, grains pr spike,
spikelets per spike, compactness, and fertile spikelets per spike with high contribution, which
showed pleiotropisms and could be used in marker-assisted selection. And the favorable
alleles were contributed by Yumai 57. The QTLs for thousand-grain weight were located on
different intervals from the QTLs for grains per spike, which was beneficial to genetic
recombinant for them in wheat breeding programs.

Keywords: Common wheat(Triticum aestivum L.) Grain yield Marker-assisted selection QTL
mapping Spike related trait
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