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Project 1: ldentification and Deployment of FHB Resistance QTL in US Hard Winter Wheat.

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

Severe FHB epidemics have caused about 10-15% of yield losses in many HWW fields in the Great
Plains except Texas. In 2010, FHB moved south to Oklahoma where FHB has never been seen
before. Current used commercial HWW cultivars in these regions are highly susceptible, thus FHB is
becoming one of the major breeding objectives in HWW breeding programs in 5 out of 7 states in
the Great Plains.

A major FHB resistance QTL (Fhb1) from Sumai 3 has been mapped and widely used in
breeding programs worldwide. Fhb1 can significantly improve the resistance in diverse
genetic backgrounds. However, it has not been deployed in HWW growing in the Great
Plains. Because of poor adaptation of Sumai 3 in the Great Plains, direct use of Sumai 3 as
Fhb1 donor has not been successful. We are using marker-assisted backcross to transfer
major FHB resistance QTL Fhbl and other QTL from Asian sources into adapted hard
winter wheat cultivars to quickly deploy these QTL in hard winter wheat germplasm and
cultivars.

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:

a. Using marker-assisted backcross, we successfully transferred Fhb1 and other QTLs from
Ning 7840 into US hard winter wheat Jagger (KS), Overland (NE) and Overley (KS).
About 300 selected lines with Fhb1 were genotyped for presence of markers and sent to
the breeding programs in NE and SD for further breeding selection. The 300 lines were
also evaluated in the Kansas FHB nursery for further FHB and other disease evaluation.

b. Inanother MAS project, Fhb1 from WesleyFhb1 previously developed in my lab was
transferred into 11 different elite breeding lines or newly released susceptible cultivars
from 5 states. All backcrosses were done and will be ready for DH and MAS this fall.

c. The cross of Overland/Overley and Lyman/Overley were initiated to develop mapping
populations for mapping FHB resistance QTL in the two local cultivars.

Impact:
Developed germplasm using marker-assisted backcross will be important for breeding

programs in OK, NE, SD, ND and KS to use them as FHB resistant parents. Because the
recurrent parents were contributed from the 5 states, some selected lines will have both Fhbl
and good local adaptation, and can be directly used as cultivars to quickly relieve FHB
damage in HWW growing region where FHB resistant cultivar currently is not available.
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Also, these selected lines can be used as breeding parents to quickly move Fhbl to their elite
breeding lines to develop new cultivars. In addition, this work also demonstrates that
marker-assistant backcross can a powerful tool to quickly deploy FHB QTL when breeding
programs closely collaborate with the USDA genotyping lab.
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