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Phosphorus Fractions in Rhizospheric Soil of High—Phosphorus Efficiency Transgenic Rice During Its Growth
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Abstract: High—phosphorus (P) efficiency rice has great potential to take up phosphorus from soil, which may influence the status of soil
phosphorus fractions. We designed an experiment to identify the characteristics of phosphorus fractions in rhizospheric soil of a high—P effi—
ciency transgenic rice during its growth period using japonica rice cultivar Nipponbare (CK) and its high—P efficiency transgenic rice
(0sPT4) and high-P efficiency mutant( PHO2 ) as model plants. Alkaline phosphatase activity in rhizospheric soil was also examined.
Significant higher root dry weight, biomass and P accumulation were observed in OsPT4 and PHO2 than in CK. PHO2 also had higher phos—
phorus use efficiency than Nipponbare did. Compared with the control, available phosphorus concentrations in rhizospheric soil of OsPT4
was significantly higher at tillering stage, whereas it was significantly lower at heading stage. Phosphorus fractions in OsPT4 and PHO2 rhi-
zospheric soils had no significant difference from those of Nipponbare during their growth period. Inorganic P fractions were in order: Ca;—
P>0-P>Cag—P>Fe—P>Al-P>Ca,—P. Of organic P fractions, moderate labile organic phosphorus was dominant, followed by resistant organic
phosphorus and moderate —resistant organic phosphorus, while labile organic phosphorus was the lowest. No significant difference was ob—
served in the activity of soil alkaline phosphatase between OsPT4 and PHO2 and Nipponbare during their growth period. High—P efficiency
rice OsPT4 and PHO2 had no significant effects on phosphorus fractions and alkaline phosphatase activity in rhizospheric soil in the first
year.
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Table 1 Difference in total biomass and phosphorus accumulation

of different high—P efficiency rice plants

U Maturity stage
WRTHE g4 AW/ ph B PR mg - bR

KR Variety

Root DW Dry Weight P accumulation

OsPT4 5.46x1.25a 22.15+2.23a 60.53+9.48b
PHO2 4.18+0.61b 19.57+2.24b 75.27+11.40a
CK 3.56+0.29b 18.35+1.34b 53.52+12.74b

T B DO AR 25 30K s AR /N FREROR 25 57 3
(P<0.05). T,
Note: Data were mean+SD(n=6). Different lower case letters within a

column mean significant difference at 0.05 level. The same below.
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Figure 1 Available phosphorus content in rhizospheric soils of

different high—P efficiency rice plants at different growth stages
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Figure 2 Inorganic phosphorus fractions in rhizospheric soils of different high—P efficiency rice plants at different growth stages
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Figure 3 Organic phosphorus fractions in rhizospheric soils of different high—P efficiency rice plants at different growth stages
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Figure 4 Alkaline phosphatase activity in rhizospheric soils of
different high—P efficiency rice plants at different growth stages
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