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Aluminum (Al) toxicity in acid soils is one of the constraints limiting alfalfa production
worldwide. To date, no alfalfa germplasm with Al tolerance is commercially available. Phenotypic
evaluation of alfalfa germplasm for aluminum tolerance can be laborious and time and cost intensive.
The objectives of this study are to establish a fast and reliable phenotypic assay for Al tolerance and to
identify molecular markers associated with the Al tolerance trait in tetraploid alfalfa. Altet-4, a
tetraploid Al-tolerant alfalfa germplasm, has been crossed to the Al-sensitive tetraploid genotypes 95-
608, 95-671, 95-653 derived from CUF101, and to the breeding line NECS141, originally developed in
lowa. The resulting F1 mapping populations consist of at least 190 individuals each. Progress in
evaluating the parental lines and the progeny from selected mapping populations for Al-tolerance using
a callus and a nutrient solution-based assay will be presented. The genotypes will also be evaluated in
soil assays to confirm the effectiveness of these screening methods to identify germplasm with soil-
based tolerance. EST-SSR markers (Sledge et al., 2005) and candidate gene-based markers
(Narasimhamoorthy et al., 2007) are being used to genotype the mapping populations and to construct
genetic maps. The long-term goal of this research is to use molecular markers linked to the Al

tolerance trait to accelerate the development of Al tolerant alfalfa cultivars.
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