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Effects of phosphorus and silicon applications on arsenic accumulation in rice grains in South China

ZHANG Lin'% LU Ying”

(1.College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2.College of Natural Resources and Envi—
ronment, South China Agricultural University, Guangzhou 510642, China )

Abstract ; Phosphorus(P) and silicon(Si) have showed the ability to reduce arsenic( As) uptake by plants from soils. Here a pot experiment
was conducted in a soil spiked with 50 mg-kg™ arsenic to study the effects of different rates of phosphorus and silicon fertilizers on growth
and arsenic accumulation of a hybrid rice cultivar, PeizaTaifeng, which is widely planted in South China. Results showed that after applica—
tions of phosphorus and silicon fertilizers , arsenic content in rice grains ranged from 0.504 to 0.586 mg-kg™, lower than the limit of arsenic
in rice grains(NY 861—2004 ) enacted by the China Ministry of Agriculture. Correlation analyses showed that arsenic content in rice grains
had significantly negative correlation with rice plant biomass, thousand seed weight, Si/As molar ratio in straw, and extremely significant
negative correlation with P/As molar ratio in straw. Arsenic concentrations in grains decreased with increasing rates of phosphorus and sili-
con fertilizers. The present findings suggest that the optimum application rates of phosphorus and silicon fertilizers for rice grown in arsenic
polluted soil would be 40 mg P-kg™" soil and 50 mg Si-kg™ soil in the South China area.

Keywords: arsenic accumulation; phosphorus and silicon fertilizer; rice; pot experiment; South China
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ARIE PN ML b A 2 36 3 DA ) WY, P E AR
F T TR AESH UM o 7T G 14 -3 it
WA B T 2 A0 AR RS A WA, el A oD G T B
Jit e S s e S 400 ) A e W W ek A F TE AR 2201, SR
A R RS BCHE XS KA R RL R 2252 M0 (T 7 i DL
Ei Sz

e DX TR R R KR X, T AR
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Table 1 Growth and biomass of rice in different fertilizer treatments

Ak ER7 e THLT /g BRiFg/em FE K /em FEEUA

X R 46.56+10.13bc 15.94+0.35b 76.41+2.94a 20.98+0.54a 6.25+0.48a
LS| 69.15+18.56abc 15.89+0.45b 80.09+5.69a 21.78+0.70a 5.50+1.04a
AbFR 2 54.81+18.78abc 16.73+0.46ab 81.44+5.28a 20.07+1.31a 4.75+0.63a
Ab3E 3 58.69+9.63abc 16.63+0.40ab 87.51+1.58a 21.78+0.23a 6.25+0.25a
Ab3E 4 50.94+7.59be 16.37+0.24ab 79.51x1.74a 20.79+0.44a 5.25+0.48a
Qb3 5 39.41+6.89¢ 15.53+0.13b 81.95+1.78a 21.51+0.95a 4.25+0.63a
AbFR 6 93.87+7.11a 17.59+0.16a 88.77+2.59a 23.08+0.80a 6.00+£0.41a
Qb3 7 86.92+17.18ab 16.73+0.45ab 85.49+8.48a 22.29+1.66a 6.25+1.03a
Ab3E 8 56.07+12.54abc 16.32+0.64ab 79.52+2.72a 22.09+0.80a 4.75+0.48a
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Figure 1 Relationship between arsenic content and biomass and grain weight of rice



3B DR RO R MK R R B R AR 1045

JEALEE 6,38/ T 29.9%,

FE TRl — 7KV B HE H R ATk 15 e Bt A i 2 7
WA s 78 0.20 mg-kg™ P AFR b FE AR & kb
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X — B G (14 J5E R AT 6 2 ST AR AL 1) 7K e it ol R 4 i
B3t 2 5 80 A B A 30 (70.3 mg - kg™ ) FIAG RCkE
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kg™ Tt L AS ) A e REAE S, K Rl K 25 3
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PR ALTE 4 SALTE 6 15 0] 2% Rk F) i 7K F- (P<
0.05) , HiAx 4% kb HL 55 06 HR G i 25 22 55 5 ph XFHR A
B3 OFALEE 6 v LI Y, Bl it A 0 1 , A ek
FF 1) FERLE 518 28 BB B KA 1), - LAt Bk 3]
T R A 502 R B0 AR B 3 100 B e K At
TR — 2 M PmHIVE

Talukder AN, il 7E 3R LML 59 5
BRI A PARAL, T LA I - S B R SR A 2417 1
PRI R A M A RER (A 7R , it Sl A mT A2 ol Ry 2
iy e 4 38 L K ARE WO A LERE BRSO, K R K
i S AR ol L 1 i S R KRR PR R R A i
S RERE s SE O oY 25 A AR AL AR AL, B A i
15 Y 3 T IR K R R WA T R AR A A 7R 7K
Feisth FIRIAER,
2.3 FEFF B BT EXTREAMIR R

FHOCHE BT 25 5 (& 2) FR B, R KA 15 it S A AT
FRORE /B EE IR L 5 i 2 R G (r=—0.378% ,n=36) , 5
TR/ 1 JEE O EL S A A 25 1 AH DG (r=—0.489%* | n=36 ) ,

* 2 AEEIRLEKFERE BIRMEENER

Table 2 Silicon, phosphorus and arsenic content in rice in different treatments

o FFFibg ke B PRl ke BRI BK e ke
X} AR 6.61+0.46de 0.113+0.014b 21.51+1.79a 0.307+0.028b 0.720+0.094a
AbFR 1 7.25+0.77cde 0.128+0.004b 19.47+2.52a 0.333+0.045ab 0.586+0.066ab
AbEE 2 10.03+1.13ab 0.137+0.016ab 23.69+3.17a 0.353+0.023ab 0.652+0.064ab
Ab3E 3 5.72+0.48e 0.106+0.008b 19.28+1.94a 0.305+0.010b 0.553+0.035ab
AbEE 4 9.11£0.27abc 0.108+0.010b 24.41+1.88a 0.292+0.012b 0.556+0.031ab
AbHE 5 10.51+0.44ab 0.130+0.002b 20.61+1.35a 0.273+0.018b 0.539+0.029b
AbTE 6 7.46+0.52cde 0.177+0.021a 23.05+1.24a 0.408+0.035a 0.504+0.029b
AbEE 7 8.66+0.69bcd 0.151+0.014ab 18.38+3.40a 0.350+0.030ab 0.533+0.054b
Ab¥E 8 10.95+0.96a 0.133+0.020b 23.27+2.96a 0.324+0.045ab 0.568+0.023ab
&3 WERBEFEAFREENERRY
Table 3 Transfer coefficients of arsenic from straw to rice grains
pagiis AR 1 AR 2 pOBLiK] A3 S QbR 6 Jb BT A3 8
0.033 2+ 0.030 3+ 0.028 3+ 0.029 1+ 0.023 0+ 0.026 2+ 0.022 0+ 0.031 6+ 0.025 6+
0.002 16a 0.001 09ab 0.002 66ab 0.002 06ab 0.001 50b 0.000 34ab 0.001 43h 0.005 03a 0.003 22ab
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