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Effects of P—efficient Transgenic Rice OsPT4 on Inorganic Phosphorus Fractions in Red Soil

WEI Lin-lin, NI Tu, ZANG Huai-min, LI Gang, XIU Wei-ming, YANG Dian-lin, ZHAO Jian-ning”

(Key Laboratory of Original Agro—environment Quality, Ministry of Agriculture/Tianjin Key Laboratory of Agro-environment and Agro—
product Safety, Agro—Environmental Protection Institute of Ministry of Agriculture, Tianjin 300191, China )

Abstract; In a thizobox experiment with phosphorus (P) fertilizer application and P—deficiency, planting wild—type rice(Nipp ), P—efficient
mutant rice(PHO2 ), P—efficient transgenic rice (OsPT4 ) were chosen to evaluate effects of phosphorus efficient transgenic rice on inorganic
phosphorus in the rhizosphere and non-rhizosphere soil. The obtained results were summarized as follows ; (1)Significant higer dry weight
and P accumulation were observed in OsPT4 and PHO2 than in Nipp, but lower total P and inorganic phosphorus observed in OsPT4 and
PHO?2 than in Nipp; (2)The concentrations of inorganic phosphorus fractions in the rhizosphere and non-rhizosphere soil were sorted as
follows: O =P>Fe —P>Al-P>Ca-P, and the order of inorganic phosphorus fractions adapted to three rice materials; (3)When added
phosphorus fertilizer, the concents of rhizospheric Al -P, Fe —P and non —rhizospheric Ca—P in three rice materials had no significant
difference. The concents of rhizospheric soil O-P and Ca-P in OsPT4 and PHO2 were significantly inferior to Nipp, and their concents of
non —rhizospheric soil Al-P, Fe-P and O —P were significantly lower than Nipp. When added no phosphorus fertilizer, the concents of
rhizospheric Al-P, O-P, Ca—P and non-rhizosphere Al-P, Ca—P in three rice materials had no significant difference, and the concents of
rhizosphere Fe—P and non-rhizosphere soil Fe—P, O-P in OsPT4 and PHO2 were significantly lower than Nipp, but rhizosphere Ca—P was
significantly higher than Nipp.
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Figure 1 Schematic diagram of three rooms of the root box
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Table 1 The biomass and phosphorus content of different rice plants

LR bxm H:#)H Biomas(Dry Weight )/g« k™ R B P accumulation/mg - k™!
Genotype Treatment iy |43 Overground part  # F#B4> Underground part  Hli_I#54) Overground part 3 F #5843 Underground part
Nipp +P 2.05+0.11¢ 1.03+0.22¢ 4.21+0.31c¢ 2.11+0.21¢
-P 0.31+0.13a 0.16+0.09a 0.42+0.16b 0.21+0.09b
OsPT4 +P 2.63+0.25a 1.32+0.21a 6.38+0.42b 3.19+0.37b
-P 0.44+0.10a 0.22+0.04a 0.66+0.16a 0.3310.11a
PHO2 +P 2.29+0.22h 1.14+0.18b 7.83+0.32a 3.92+0.29a
-P 0.40+0.13a 0.20+0.07a 0.71+0.10a 0.36+0.13a

T BRI LIS B bR e 25 30K o RIS ] TR R R LN B[R 22 57 .25 (P<0.05) (+P AU AL BE ; P AR ATERRAL B ) . IR

Note : Data are mean+standard deviation (n=5). Different letters in the same column indicate significant difference among different genotypes at 0.05

level. (+P represents the treatment with phosphate fertilizer application; —P represents the treatment without phosphate fertilizer application ). The same below.
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Different letters in the same column indicate significant difference among different genotypes at 0.05 level. The same below
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Figure 2 Total P content in rhizospheric , non—rhizospheric soils of different rice varieties
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Table 2 The available P and P,0s contents of different rice plants

JL [ L3 HRPR Rhizosphere JEM PR Non—thizosphere
Genotype Treatment B %W Available P/mg-kg™ KR P.Os/mg - L B %8 Available P/mg-kg™ IKEEVERE P,Oymg- L
Nipp +P 13.86+0.21a 0.43+0.01a 12.82+0.37ab 0.27+0.01a
-P 11.23+£0.27a 0.21+0.03b 10.11£0.21a 0.13+0.00a
OsPT4 +P 14.07£0.30a 0.39+0.08b 12.44+0.27b 0.21+0.06b
-P 11.53£0.21a 0.28+0.04a 10.28+0.19a 0.12+0.00a
PHO2 +P 14.11£0.39a 0.51£0.01a 13.05+0.31a 0.32+0.08a
-P 11.75+0.18a 0.33+£0.01a 10.57+0.28a 0.15+0.02a
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Figure 3 Inorganic phosphorus content in rhizospheric, non—rhizospheric soils among different rice varieties
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Table 3 Inorganic phosphorus component contents in rhizospheric, non—rhizospheric soils with phosphate fertilizer application of different

rice varieties(mg-kg™)

+)2 TS HEHT Genotype
Soil layer Inorganic phosphorus fractions Nipp 0sPT4 PHO2

HRPR Rhizosphere Al-P 20.15+4.35Aa 23.00+2.24Aa 23.43+3.15Aa
Fe-P 41.70+4.83Aa 39.60+3.00Aa 41.50+4.35Aa
0-P 124.15+5.68Aa 125.25+5.41Aa 119.25+3.51Ba

Ca-P 6.98+2.72Aa 2.97+1.11Ba 2.32+0.42Ba

JEMR PR Non-rhizosphere Al-P 26.00+3.59Aa 16.25+1.14Ba 20.20+1.59Ba
Fe-P 48.00+3.43Aa 32.10+4.66Ca 37.08+3.55Ba
0-P 128+1.89Aa 108.15+5.35Ca 119.35+4.94Ba

Ca-P 10.91+3.18Ab 9.65+2.47Ab 11.45+2.91Ab

T : [FISA NG R Rl — K AR AR AEARBR a4

TR A 4 2 e i (P<0.05) . R,

GO A (PO.0S), T AR RS R - L2 R KRR

Note: Different lower case letters in the same column indicate significant difference at 0.05 level among the same variety. Different capital letters in the

same line indicate significant difference at 0.05 level among different varieties within the same soil layer. The same below.

R4 THEBLERREEERKBRENIERETIETNBEES S = (ng-kg)

Table 4 Inorganic phosphorus component contents in rhizospheric , non—rhizospheric soils without phosphate fertilizer application of different

rice varieties(mg-kg™)

42 Soil layer JCHLBELH 5y

FE[H A Genotype

Inorganic phosphorus fractions Nipp 0sPT4 PHO2

HEFR Rhizosphere Al-P 11.37+2.34Aa 12.28+1.13Aa 10.78+0.74Aa
Fe-P 28.40+2.68Aa 24.10£1.65Ba 22.65+0.49Ba
0-P 114.05£5.99Aa 117.00+6.65Aa 111.90+4.27Aa

Ca-P 5.24+2.04Ba 7.46+0.57Ab 6.74+1.09Ab

JEARPR Non-rhizosphere Al-P 9.35+2.52Aa 8.80+0.64Aa 8.65+0.67Aa
Fe-P 12.48+1.39Aa 12.08+1.46Ba 11.13£0.73Ba

0-pP 108.00+4.60Aa 103.30+3.81Ba 97.05+3.52Ca

Ca-P 5.28+0.51Aa 5.39+0.24Aa 5.23+0.19Aa
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