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Abstract: Low phosphorus ( P) availability in soil and consequent P-deficiency represent the major constraint
to plant production and quality improving in many countries. Selecting or developing new plant germplasms or varie—
ties that are better adapted to low soil P conditions through the modern transgenic breeding approach may provide a
new opportunity to improve the efficiency of phosphorus by plants. Recently many molecular biology labs have iden—
tified hundreds of genes associated with plant phosphorus metabolic pathway. But only a few were used in plant
transgenic breeding and the research progress were very laggardly. The reasons may be related to the unclear gene
functions different gene types and the collaboration problems between breeding and molecular biology researchers.
In this review we summarized the research progress of phosphorus metabolism related candidate genes in plant and
the gene types were also analyzed. More important in this paper is that the functions and latent values of all these
genes related to phosphorus-metabolism were pointed out and concluded. So it is significant to offer some useful
genes to plant transgenic breeding with high P-efficiency and also very important to understand the molecular mech—
anisms of P-efficiency in plant.
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Table 1 The phosphate transporter genes for improving plant phosphorus-effiency
Gene name Plant species Gene functions References
AtPTI AtPT2 Ns219 ( PHO84) AtPTI 8.9
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Table 2 The functions of transcription factor genes for improving plant phosphorus-effiency
Gene name Plant species Gene functions References
AtPHRI AtPHR1 24
OsPTFI 30% RNA 25
20% ~30% o
TaWRKY72b4 26
PvPHRI RNAi o 27
OsPHRI 28
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ZAT6 ZAT6 ZAT6 29
GmPHRI GmPHRI 30
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Gene name Plant species Gene functions References
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Table 3 The candidate phytase genes for improving plant phosphorus-effiency
Gene name Plant species Gene functions References
phyA o 39
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Table 4 The candidate Apase genes for improving plant phosphorus-effiency

Gene name Plant species Gene functions References
MtPAPI N 58 . 45
AtPAPI5 3 59
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Table 5 The organic acid genes and their applications in research of plant phosphorus-effiency

RNase

Gene name Plant species Gene functions References
6 81
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Table 6 The candidate RNase genes and their expressions under phosphorus deficiency

Gene name Plant species Geneexpressions References
WRNI S- Sdike 94
WRN2 S— Sdike B 94
WRN3 S- Sdike B 94
RNase RNA 95
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5
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Table 7 The other related genes and their expressions under phosphorus deficiency

Gene name Plant species Gene expressions References
H* ATPase 2h 4h 6h o 105
ATPase B 6 ~12h 106
(24 ~48h) .
Ca’* ATPase 24h 107
7d 5~10
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TalPSI.1 TalPSI.2 8 d TalPSI1. 1.TalPSI.2.TalPSI. 3. TalPSI. 1 112
TalPSI1.3 TalPS2.1 ; TalPS2. 1+ TalPS2. 2 ; TalPSI. 2.
TalPS2.2 TalPS2.1.TalPS2.2
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