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Project 1: Molecular Mapping and Introgression of Scab Resistance derived from Emmer
Wheat.

1. What major problem or issue is being resolved relevant to Fusarium head blight (scab)
and how are you resolving it?

Durum wheat (Triticum turgidum L. subsp. durum) is an important cereal specialized for
making pasta products. Since the mid-1990s, durum wheat production in the U.S. has been
seriously threatened by Fusarium head blight (FHB). Compared to bread wheat (T. aestivum
L.), durum wheat is more vulnerable to FHB because a good source of FHB resistance is not
available in durum wheat. Introgression of the FHB resistance from bread wheat and its
related species into durum wheat has met with limited success. Thus, the major problem in
durum wheat production is that durum cultivars with high levels of FHB resistance are not
available for U. S. famers. To resolve this problem, we have been conducting research to
identify and transfer FHB resistance from other tetraploid wheat sub-species such as emmer
(T. dicoccum) and Persian (T. carthlicum) wheat to durum cultivars adapted to the Northern
Great Plains.

We previously identified two T. dicoccum accessions (Pl 41025 and P 272527), two T.
carthlicum accessions (P1 61102 and P1 94748), and a hexaploid wheat line (P1 277012) with
FHB resistance. Seven BC1-derived advanced lines (10FAR2627 and 10FAR2891 from
Divide/Pl 272527//Divide, 08F285, 08G33, and 08G105 from Ben/PI 41025//Maier, 07F459
from Lebstock/P1 94748//Lebstock, and 10FAR2778 from Lebsock/P1 277012//Lebsock),
and one double haploid (LP102-14 from Lebsock/PI 61102) with improved FHB resistance
have been selected based on the evaluations in the greenhouse and field nurseries. These
lines have been crossed and backcrossed with the new ND durum cultivar “Tioga’ and two
elite durum lines (D03028 and D04581). Approximately 2,000 BC;F; plants were evaluated
for Type Il resistance in the greenhouse in the fall of 2011. Their BC1F, progeny are being
evaluated in greenhouse and field nurseries in three locations (Fargo, Langdon, and Prosper)
during the summer of 2012.

To map the FHB resistance in T. dicoccum accessions Pl 41025, the population BP025
(durum “Ben’/P1 41025) of 200 F2:7 recombinant inbred (RI) lines have been evaluated for
Type Il resistance in the greenhouse for three seasons using a randomized complete block
design (RCBD) with three replications. The population will be genotyped with 90K wheat
SNP makers for QTL analysis in the coming season.

2. List the most important accomplishment and its impact (i.e. how is it being used) to
minimize the threat of Fusarium head blight or to reduce mycotoxins. Complete both
sections (repeat sections for each major accomplishment):

Accomplishment:

Twenty-five durum lines (BC,F; or BC1Fg) with improved FHB resistance derived from
hexaploid wheat P1 277012 and T. dicoccum accessions P1 254188, Pl 254193, and Pl
272527, respectively, were further verified through greenhouse and field evaluations.
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Impact:
The three new durum lines (10FAR2627, 10FAR2891, and 10FAR2778) with improved

FHB resistance are being used to develop elite durum wheat germplasm with FHB resistance
in collaboration with NDSU durum wheat breeder.
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