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Phosphorus (P) is an essential element

needed for plant growth, but the
depletion of non-renewable rock
phosphate reserves and increase of P
fertilizer prices have renewed interest in
breeding P-efficient cultivars. Internal P
utilization efficiency (PUE) is of prime
interest because there has been no
progress to date in breeding for high PUE.
The loci controlling PUE were mapped
via a Genome-Wide Association Study
(GWAS), which included 292 diverse
Oryza sativa accessions and were
identified on chromosomes 1 and 11. The
loci reported here are the first identified
for PUE in any crop.
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Fig. 1. Manhattan plots for PUE

(A) Dotted lines indicate two major QTL of PUE on chromosomel and
11. They are involved in PUE for total biomass (shoot and root). The
peak of chromosome 5 is associated with PUE for root biomass. (B) PUE
loci on chromosome 1 (7.247-7.343 Mb). The two candidate genes showed different

gene expression patterns in low P conditions.
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Fig. 2. Gene expression analysis for candidate gene
(PUE1-7) of the PUE locus on chromosome 1

(A) Semi-quantitative RT-PCR (B) qPCR for candidate
gene PUEI-7. Gene expression was compared in old
leaves (OL, beginning to senesce), intermediate leaves
(ML, typically the two leaves below the youngest fully
expanded leaf) and young leaves (YL, >50% developed).
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