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Effects of Phosphorus-containing Substances on Arsenic Uptake by Rice

LEI Ming', ZENG min', LIAO Bo-han', HU Li-qiong', ZHOU Hang>, LONG Shui-bo'

(1. College of Forestry, Central South University of Forestry and Technology, Changsha 410004, China; 2. College of Bioscience and
Technology, Hunan Agricultural University, Changsha 410128, China)

Abstract: The disodium hydrogen phosphate (DSP) and hydroxyapatite (HAP) were added into arsenic contaminated soil, then rice
pot experiment was conducted to study the effects of phosphorus ( P)-containing substances on arsenic ( As) uptake by rice. The results
showed that; DSP and HAP significantly increased soil pH and the contents of available P in soil (P <0.05) , activating soil arsenic.
And DSP was stronger than HAP in improving the migration ability of As in soil. DSP and HAP treatments both significantly reduced
the contents of total As in root, as well as total As and inorganic As in brown rice. But HAP significantly increased total As contents in
stem. DSP and HAP treatments had better reducing effects on inorganic As than on total As in brown rice. And DSP had the same
reducing effects as HAP on total As and inorganic As in brown rice. Analysis results showed that the contents of As in rice were
affected by the antagonism between P and As and the increase of As bio-availability in soil. The antagonism played the major role in
this study and it was clearly exhibited in both root and rice. Lower dosage ( <0.12 g-kg™") of DSP and HAP increased total biomass
of rice and brown rice yield, but with the increase of P addition, the two kinds of P-containing substances obviously inhibited the growth
of rice, and inhibition by HAP was relatively light.

Key words : phosphorus-containing substances ; arsenic; rice; contaminated soil ; antagonism
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Table 1  Effects of DSP and HAP on the distribution of arsenic speciation in contaminated soil/mg-kg ™!
EHEY B BINAKE/ g kg ™! A-As Al-As Fe-As Ca-As R-As
0 0.43 £0. 12b 0.77 £0. 76b 25.05 +1.02¢ 14.14 £0.61a 38.46 +2.74a
0.03 0.59 0. 05b 1.85 +0.42a 31.47 +2. 14b 12.69 +1.95a 26.34 +3. 66b
DSP 0. 06 0.58 £0. 09ab 1. 87 £0. 63a 39.92 +6.47a 13.7 £3. 14b 29.41 +4.38b
0.12 0.62 +0. 19ab 1.97 0. 41a 41.42 +0.77a 12.23 +1.67b 28.37 +2.28b
0.24 0.73 £0. 06a 2.3 +0. 62a 45.75 +1.3a 6. 68 +0.35b 23.38 +£5.69b
0.48 0.75 £0. 05a 2.28 +0.28a 43.02 +2. 64a 6.8 £0.49b 23.93 +1. 15b
0 0.43 +£0. 12b 0.77 £0.76b 25.05 +1.02a 14. 14 +£0. 61a 38.46 +2. 74a
0.03 0.61 0. 1ab 1. 06 +0. 22ab 28.57 +2.91a 11.65 +2. 11b 37.29 +1.79a
HAP 0. 06 0.67 0. 12a 2.59 +0.05a 29.49 +3.2a 10. 15 +1. 09b 37.81 +£3.29a
0.12 0.69 0. 09a 1.56 +0. 58ab 29.96 +3.98a 11.49 +1.9ab 34.81 +2.83a
0.24 0.72 £0. 08a 1. 85 +£0. 52ab 29.57 +3.13a 12.73 +1.42b 35.68 +2. 82a
0.48 0.73 £0. 09a 1.9 +0. 65ab 29.32 +3.56a 11.23 +2.71b 38.63 £3.19a
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Table 2 Pearson analysis between As in all kinds of rice organs and soil available phosphorus
el R ZEnt b Seiif K KICHL
DSP HAP DSP HAP DSP HAP DSP HAP DSP HAP
A -0.635  -0.637  0.859"  0.973"" 0.294 -0.162  -0.838" -0.856"  -0.544 -0.786
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LR 0. 799 0.792 0. 044 -0.336 -0.718 -0.764 -0.617 -0.633
FoE -0.36 -0.554 0.516 0.719 0.205 0.271
Kk -0.963"* -0.967"" -0.778 -0.810
1) =N P<0.05,* = A P<0.01
%3 DSP 71 HAP 37K 8 B £ E MK = 2520
Table 3  Effects of DSP and HAP on the total biomass of rice and brown rice production
w ok REY /g bR ReK /g bk !
/g-kg! DSP HAP DSP HAP
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