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ABSTRACT

Most wheat (Triticum aestivum L.) breeding pro-
grams rely on gene transfer from the wild and
cultivated secondary gene pool (GP-2) for trait
enhancement, but none has been successful
in improving end-use grain quality using gene
transfer from the wild GP-2. In this paper, the
efficacy of prolamin subunits encoded by genes
of Dasypyrum villosum (L.) Candargy (Dv) for
the improvement of wheat end-use grain qual-
ity has been assessed by small- and large-
scale analyses on wheat introgression lines
(ILs) derived from Triticum aestivum cv. Chinese
Spring x Dv hybridization. Prolamin genes from
Dv and wheat are coexpressed in the ILs and
differentially affect bread-making quality. The
ascertained effects correlate weakly with the
size of the introgressed Dv chromatin and are
not confounded by the cryptic variation of the
genetic background. Dasypyrum villosum chro-
matin, including genes at the Glu-V1 locus, sig-
nificantly improves wheat bread-making quality,
and chromatin from the short arm of chromo-
some 6V also improves protein and micro-
nutrient content. These positive effects allow
breeders to consider Dv as an important source
of genes for grain quality improvement in wheat,
also in conjunction with the introgression of Dv
chromatin into wheat for enhancing expression
of other traits such as disease resistance.
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Abbreviations: AFLP, amplified fragment length polymorphism;
CDA, canonical discriminant analysis; CDF, canonical discriminant
function; CS, Chinese Spring; Dv, Dasypyrum villosum; DSI, Dice simi-
larity index; GLM, generalized linear model; HMW, high molecular
weight; ILs, introgression lines; LMW, low molecular weight; PC, pro-
tein content; SDS, sodium dodecyl sulphate; SSV, SDS sedimentation
volume; SSSV, specific SDS sedimentation volume; TKW, thousand-
kernel weight.

THE WHEAT (Triticum aestivum L.) crop species has been bred
intensively in the past hundred years, and amazing improve-
ments in yield and quality have been achieved (Feuillet et al.,
2007). Future yield gains may depend on de novo genetic varia-
tion present within the primary gene pool (Rasmusson and Phil-
lips, 1997), but also on the improvement of simple traits based
on the identification of novel and superior alleles at specific loci
(Collins et al., 2008).

Conventional breeding had in the past the capacity to select
new alleles of master genes governing seed traits: examples are the
canola (Brassica napus L.) lines low in erucic acid and glucosino-
lates (Busch et al., 1994; Liihs et al., 1999), the waxy endosperm
in wheat (Van Hung et al., 2006), the high amylose content in
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