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A highly diverse recurrent selection base population was established in the hard red winter wheat breeding program at NDSU. Parents were assembled with emphasis on resistance to the major diseases, e.g. Fusarium head blight, leaf and stem rust, tan spot and the
septoria disease complex. These sources contribute a wide range of native and exotic resistance and adaptation genes, most of which derive from either spring wheat or less cold-hardy winter wheat. A complex cross was developed, combining genes from
approximately 117 diverse genotypes contained within four parental populations. The Ms3 gene was simultaneously established within the hybrid population such that the final F, will segregate 1:1 for male sterility/ fertility. The parental, intermediate and final hybrid
populations were evaluated in an attempt to quantify the genetic diversity that it contains by employing phenotypic and/or marker-based evaluations.
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A highly heterogeneous base population was created that incorporates
broad variation for cold-hardiness, resistance to leaf and stem rust, tan
spot and S. nodorum. The population combines variability from distinctly
different HRSW and HRWW sources and could also be very diverse In
terms of traits that were not measured here such as resistance to other
— iﬁléamﬁiemﬁ"’ﬁh = pests, processing quality, adaptation and yield.

4. In the finalized hybridization procedure (Fig. 3.) plants were grown
singly in cone-tainers. At flowering, random male plants were arranged
around and higher than the female plants. Female florets were cut
open and mild wind agitation (fan) was used to promote pollination.
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Dr. Maricelis Acevedo (NDSU plant pathology) and Dr. Tim Friesen (USDA-ARS, Cereal Crops Research Unit,
Fargo, ND provided the leaf rust and stem rust cultures, respectively. Curt Doetkott, NDSU Statistics Department,
- £ : and Dr. James Hammond, NDSU Plant Sciences, helped with the SAS coding. Dr. S. Pirseyedi (Plant Sciences)
Flg' 6. PCR a_lmpllflcatlon of marker and Dr. S. Chao (ARS Biosciences Research Laboratory) helped to conduct the molecular marker analyses. The

Sr50 on the first set 48 samples from project was funded by North Dakota Wheat Commission and Ducks Unlimited.

the F, ABCDE population.

Fig. 2. First leg Fig. 3. Modified Fig. 4. Female spike. Fig. 5. Some of the leaf rust infection types

crossing procedure. crossing system. that were encountered in the populations. Cavanagh, C., S. Chao, S. Wang, B.E. Huang, S. Stephen, S. Kiani, et al. 2013. Genome-wide comparative
diversity uncovers multiple targets of selection for improvement in hexaploid wheat landraces and cultivars. Proc.
Natl. Acad. Sci. U.S.A. 110: 8057-8062.



