FEE F 5 AR ER 2018, 24(5): 13781385 doi: 10.11674/zwyf.18052
Journal of Plant Nutrition and Fertilizers http://www.plantnutrifert.org

IKFEBER B 55552 s T ORI B IS R

#OoE, T, i &Y S
(1 WHTIRSE R i 2 5 A Rl 222 B, WiVT44E 321004; 2w [E R RS2 5 b % I 5 420l X RIBFFE AT, d65 100081 )

WE: R YN EENRETCRZ —, HEEAHY TEMN 0.2%, HTFHCRIENFZEEEY RIS
FHIEHA S, BS5HEYEmiF2fEBAEAR N, FHIEYRERMEFTHE AR, MK
AR, BT — =S SRR R 2 0 ORI o AR SOKE FE S R KRS Hh JE AL A - S itk
R R P2 B LI AT AR BE A A FHL XA K Rl 2 ORI 542 AR 9% B A TR B . K REAR &R
F A N TR AN L B IRER 32 K (Phosphate Transporterl, PHT1) W I A oML, 24 JCHLIE B I
PEAR RIS, MR AR R IR iz i 12, K S M ER v 4 R, JRilad PHOL K G
MUBE AR R N3k B0 B8, AR5 K REAR IE Hat b 3R R 4 4R B X AL O TR 2T 40 S, T 22 AN I TG AN
SHEFELEVRIELP, AEFpZ0M N LR A5 . E ATXT B Eh s R SO 2 1 - FOLHI TR R B T 2, B T
RIEAEAR N BEAT . S TR AR A LA BT 50 o TRAE A K RS JCHLBE A A7 10 B850, X T4 Fy
A TR T U2 WK EFROE (AR At T Be R ZAL, B H X T
T A B AR R BRI ST D o B, ASRIZHR S AT KRR AR N T SR R A7 . 4 Bl AT
FIF BB RRER 52 R S AR FAMLE], R R 5 Wl o s3OR ) FH 8 7K R BT A AR 3 o

KRR KRS, TOULEE; BERRERYRIEIR, Wl Sitis; s W

Research progress in molecular mechanism of rice phosphorus
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Abstract: Phosphorus (P) is one of the major elements in plants, which account for nearly 0.2% of plant dry
weight. P is crucial for plant’s growth and development because it is a key component of many important
biological macromolecules and involves in many physiological and biochemical processes in plants. During the
long-term course of evolution, a set of molecular regulation mechanisms have been formed for the efficient
uptake and utilization of phosphorus in plants. This article summarized the molecular mechanism of root
phosphate (Pi) uptake from soil, the translocation/redistribution of Pi in shoot, and give a prospection for future
research efforts in Pi uptake and translocation in rice. Rice plants absorb Pi from soil through root system,
which mainly relies on the PHT1P1i transporter located on the plasma membrane. After Pi is taken up into the
plant cells, it is translocated into vascular bundles through apoplast and symplastic nutrient transport pathways,
then is uploaded into xylem by the PHOI to deliver to the shoot. Pi can also be redistributed between different
tissues and organs according to their own demands. During these processes, excess Pi will be stored in the
vacuoles, maintaining the cellular Pi homeostasis. Nowadays, the molecular mechanism of Pi uptake by Pi
transporters is relatively clear. However, there are few studies on the mechanism of Pi storage, distribution and

remobilization in plants. Vacuoles, as the main Pi storage part, play important roles for Pi homeostasis in rice
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cells. The node is an important part for nutrient distribution, contributing to the Pi distribution in rice plant.

However, only a few studies have been conducted on the mechanisms of Pi transporters located on the vacuole

membrane and the node cells. Therefore, efforts should be focused on the identification and functional analysis

of Pi transporters responsible for Pi storage, distribution and remobilization, which will provide new basis for

breeding high Pi efficient rice varieties in future.
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Table 1 Genes involved in the Pi uptake, storage, redistribution and remobilization in rice

I)1HE Function

JKFEHE Rice genes

FRXF AU P absorption by root

W AR B3 _HAY%5%32 Translocation of P from root to shoot
2595 /P9 41 Fid Distribution of P in the nodes

W TP Y- Homeostasis of P in vacuoles

[a) FiF R §%32 % Translocation of P to seed

PP EEEM B PR %42 Translocation of P in senescent leaf

OsPHTI;1, OsPHTI;4, OsPHT1;6, OsPHTI;8, OsPHT1;9, OsPHTI, 10,
OsPHTI; 11

OsPHOI;2

OsPHTI;2, OsSPDT
OsSPX-MFS1, OsSPX-MFS3
OsPHTI1;4; OsPHTI;8
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