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Project 1: Enhanced Resistanceto Fusarium in Two-Rowed Barley
1. What mgor problem or issue is being resolved and how are you resolving it?

This research is designed to incorporate better resistance to Fusarium head blight (FHB), incited
primarily by Fusarium graminearum, into two-rowed spring malting barley (Hordeum vulgare)
cultivars being developed for the Upper Midwest. Y ears of research are required to achieve this
godl; thus, intermediate goals include: 1) identifying FHB resistant selections from crosses to
FHB resistant accessions, 2) improving FHB resistance in locally adapted cultivars by crossing
elite lines to FHB resistant selections, and 3) accumulating FHB resistance genesin a male-
sterile facilitated recurrent population. Adapted cultivars and breeding lines were crossed to
accessions previoudly identified as partially resistant to FHB. Selections were made in the F3 and
F4 generations and were evaluated in FHB screening nurseries near Hangzhou, China and
Osnabrock, North Dakota (ND). Entries from the regular breeding program were also tested for
FHB response because two-rowed barley cultivars have some resistance to FHB. The best
selections were tested in ND for agronomic performance, reactions to other barley diseases, and
malt quality parameters.

Few lines resulting from the initial breeding effort had improved FHB resistance and none are
promising as new cultivars because they aretaller and later than recommended two-rowed
cultivars. Since these agronomic deficiencies are likely caused by linkages, more crosses to FHB
resistant cultivars from China were made. Linkage distances for morphological marker genesin
centromeric region of chromosome 2H are being estimated. Crosses were made to identify genes
controlling plant height and maturity in Chinese cultivars and ICARDA/CIMMYT lines having
some FHB resistance. Additional FHB tests of Chinese and Japanese barley cultivars were
conducted to identify better sources of FHB resistance.

2. What were the most significant accomplishments?

In May 2000, the two-rowed cultivar Conlon was recommended for malting in North Dakota.
Samples of 2001 crop from growers fields showed that Conlon had much lower deoxynivalenol
(DON) levels than other barley cultivars. Chinese barley cultivars with lower FHB readings than
those currently used in previous crosses were identified. Most recently developed Chinese and
Japanese barley cultivars having some FHB resistance also have an early maturity gene (eam9)
for early heading and reduced plant height under short-day conditions. Allelism tests showed that
the eam9 gene is present also in cultivars from the ICARDA/CIMMYT barley improvement
program in Mexico. The eam9 gene is ineffective under long-day conditions except when the
semidwarf 1 (sdwl) geneis present. Since eam9 is located in chromosome 4H, using it to replace
the hcml (short culm 1) and Eamé genes in chromosome 2H may be possible. Bowman
backcross-derived lines were used to demonstrate that linkage, not spike type genes, likely
causes the association between six-rowed spikes and FHB susceptibility. The line with the
elongated outer glume (eog) gene had lower FHB scores other lines. The maturity-c (mat-c)
locus was located near the centromere in chromosome 2H and proved useful in identifying
recombinants near the six-rowed spike 1 (vrsl) locus. Recurrent selection for FHB resistancein a
mae-sterile facilitated population for two-rowed barley was discontinued after three cycles.
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