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COMMON WHEAT/STRIPE RUST/MOLECULAR DETECTION/

GENETIC DIVERSITY/ASSOCIATION MAPPING

To evaluate stripe rust resistance of Southwestern China wheat and discover new
resistance genes for wheat breeding, a collection of 140 elite wheat accessions suitable
for association mapping (AM) has been tested for stripe rust resistance at the seedling
stage and under field conditions (adult plant stage). The collection was also profiled
with 30,485 DArT-seq markers and 7 molecular markers for detection of stripe rust
resistance genes (Yr9, Yr10, Yrl5, Yrl8, Yr26 and Yr29). Genetic diversity of 140 wheat
accessions were also analyzed with genotype data from DArT-seq profiling by principal
coordinate analysis (PCoA) and cluster analysis. Furthermore, linkage disequilibrium
(LD) was studied for each chromosome. Finally, AM was conducted with two models
based on population structure considerations, a single factor analysis (SFA) model and
a Q model. The results showed that the stripe rust resistance levels of Guizhou cultivars
were higher than those of Sichuan cultivars and other regional cultivars at both the
seedling stage and the adult plant stage. Most cultivars carried the resistance gene Yr26,
and fewer cultivars carried Yr29, Yr10, Yrl18 and Yr15. Yr26 was positively correlated
with the resistance of accessions evaluated in Guizhou but not in Sichuan (Mianyang).

There were 29 cultivars that carried more than one stripe rust resistance gene. PCoA at



both the whole-genome level and the chromosome 6AS level identified two groups of
wheat varieties. Group | was composed of non-T6VS/6AL lines of different origins,
while Group Il was composed of T6VS/6AL lines and most of these carried the Yr26
and Pm21 genes. A dendrogram revealed that the population stratification of
Southwestern China wheat was not obvious, but accessions were clustered together
based on their pedigree or origin. LD analysis showed that a large extent of LD was
observed on 6A and 1B. Finally, AM detected more markers associated with stripe rust
resistance using the SFA model than using the Q model. In conclusion, these results
indicate that all stage resistance gene Yr26 is prevalent in Southwestern China wheat,
while it begins to lose its resistance in Sichuan. In addition, stripe rust resistance genes
screened in this study are not diverse. However, the information on the genetic diversity
and disease resistance of Southwestern China wheat obtained from this study will

facilitate the selection of parents for future hybridization.
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