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The major QTL Phosphate Uptake 1 (Pupl) confers tolerance of P deficiency by a yet unidentified mechanism. Sequencing of the Pupl
genomic region in the tolerant donor parent Kasalath revealed a hot spot of transposon integration and unreliable gene-models. Six genes
have now been selected for detailed analyses (fatty acid a-dioxygenase, unknown protein, dirigent, hypothetical protein, protein kinase, Zn-
knuckle). Of particular interest is the protein-kinase gene PupK46 which is not present in the Nipponbare reference genome and might be
important for P sensing and signaling. Allelic sequencing revealed a tolerant-specific allele for the dirigent gene (PupK20). The putative
function of PupK20 was addressed by quantifying the lignin content in drought and P-stressed roots showing that lignification is a ubiquitous
drought response. Root lignification was not observed in plants grown hydroponically with PEG-induced water stress.

Gene-based molecular markers were used to assess the Pupl haplotype in diverse rice varieties and breeding lines. This analysis showed
that Pupl is conserved in upland rice but absent from most irrigated rice varieties suggesting that breeders have unknowingly selected for
Pupl. The markers are now applied for the development of Pupl-introgression into three Indonesian upland (Dodokan, Situ Bagendit, Batur)
and two modern irrigated (IR64, IR74) varieties.
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