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The trivalent aluminum (Al
3+

) toxicity is an important constraint limiting wheat production in 

acid soils. This cation inhibit root growth by damaging cells at the root apex. The efflux of 

organic anions, such as malate and citrate, from the root is an important Al
3+

 tolerance 

mechanism. The expression and promoter variability of the TaALMT1 and TaMATE genes have 

been correlated with the Al
3+

 resistance in wheat under hydroponic conditions. Here, we 

evaluated the Al
3+

 resistance in acidic soil of 215 wheat genotypes from Brazil and correlated the 

plant performance with the TaALMT1 and TaMATE1B promoter alleles. Phenotyping of 

genotypes growing in field conditions were visually accessed by score based on morphological 

traits in three developmental stages (tillering, silking and maturation). The scores of 

developmental stages were correlated (r > 0.78, P<0.001) and allowed the classification of eight 

genotypes as resistant, 115 as moderate resistant, 83 as moderate susceptible and nine as 

susceptible. Five TaALMT1 promoter alleles (named as I, II, IV, V and VI) were found. Allele 

Type V, usually correlated with Al
3+

 resistance, was the most frequent one (70.7%) and Type I, 

generally associated with Al
3+

 susceptibility, the less frequent (5.6%). The alleles Types I/II and 

Types V/VI were associated with Al
3+

 susceptibility (77.8%) and resistance (65.0%), 

respectively. An indel marker in the TaMATE1B promoter, here described as (+) for presence 

and (-) for absence, was found in 33 genotypes being 90.9% of them were resistant (MR/R). 

However, when that marker was absent, 93 genotypes behave as MR/R. The combination 

between the TaALMT1 and TaMATE1B alleles allowed the identification of nine haplotypes 

where Type V(-) was the most frequent (62.4%). The correlation between the haplotypes and the 

Al
3+

 resistance in field was moderate (r = 0.48, P<0.001) with the TaMATE1B alleles 

contributing with only 5% of that correlation. By evaluating the date of release of the Brazilian 

genotypes, it has been found that favorable TaAMLT1 alleles for Al
3+

 resistance have been 

widely used, however, the superior TaMATE1B allele has been used less frequently. The best 

performances were found in three genotypes belonging to the haplotype Type V(-) and five to 

the Type VI(+). Six genotypes with haplotypes usually associated with Al
3+

 sensitivity [Types I(-

) or II(-)] were classified as moderately resistant and are interesting to be further evaluated. The 

determination of TaALMT1 and TaMATE1B haplotypes and the increased frequency of the 

TaMATE1B allele (+) in wheat breeding programs could contribute to increase the performance 

of modern wheat cultivars when grown in acidic soils. 
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