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Abstract

The response of arsenate tolerant and non-tolerant Holcus lanatus L. phenotypes, where tolerance is achieved through suppression of high affinity phosphate/arsenate transporters, was investigated under different growth regimes to investigate why there is a polymorphism in tolerance found in populations growing on uncontaminated soil. The growth of tolerant plants differed from non tolerant plants in response to phosphate fertilization (100 mg kg-1) when grown on the uncontaminated soil from the population’s origin: non-tolerants put more resources into tiller production and down regulated investment in root production under phosphate fertilization while tolerants tillered less effectively and did not alter resource allocation to shoot biomass under phosphate fertilization. The two phenotypes also differed in their shoot element status having greater concentrations of manganese (Mn) and selenium (Se), while suppressed uptake of arsenic (As) and phosphorus (P) in tolerant phenotypes. P addition had no significant effect on the flowering time compared to control, tolerant plants flowered significantly earlier (~12 days) than non-tolerants. Addition of P did not affect the weight of flower panicles in tolerant phenotypes but increased the weight (~30%) in non-tolerants compared to control. Therefore, along with the suppression of high affinity phosphate/arsenate transporters, arsenate tolerant H. lanatus phenotypes exhibit differences in other important traits related to growth and reproduction. These findings indicate that the evolution of arsenic tolerance has implications beyond moderation of P uptake and transport. The polymorphism was also widely present (40%) in other wild grass species suggesting an important ecological role for this gene that can be screened through plant root response to arsenate and can be transplanted to other crops to harvest safe agricultural products from As contaminated sites.
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