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Abstract: The effect of wet irrigation ( CK), agronomic measure flooding ( WF ), instantaneous silicon fertilizer combined with
flooding measures ( FYsi), mineral silicon fertilizer combined with flooding measures ( FKsi), and a mix of two kinds of silicon
fertilizer combined with flooding measures (FYK) on the bio-availability of As and Cd in soil and the accumulation of As and Cd in rice
were investigated by pot experiments. The results showed that the pH of the soils combined with flooding measures was increased by
0. 12-0. 72 units with similar trends of an increase and then a decrease before finally become neutral. The Eh of the soil combined with
flooding was significantly decreased, but the Eh of soil after flooding treated by FYsi, FKsi, and FYK combined with the flooding was
significantly higher than that treated by WF, and the content of Cd in brown rice was reduced by 38. 83% -65. 05% compared with that
treated by CK. The WF and FYK treatments can significantly reduce the accumulation of Cd in brown rice, resulting in the lowest Cd
contents in brown rice of 0. 98 and 0. 72 mg-kg ™', respectively. The contents of As in brown rice treated by FYsi, FKsi, and FYK
were decreased by 23.80% , 38. 10% , and 47. 62% , respectively, compared with that with the CK treatment, except that the content
of As in brown rice treated by WF increased by 36. 64% . FYsi and FYK treatments had the best inhibitory effect on the accumulation
of As in brown rice, with the lowest As contents of 0. 13 mg+kg ™" and 0. 11 mg-kg™" in brown rice (P <0.01) , respectively. There
was an extremely significant correlation between the contents of extractable Cd and the total content of Cd in the brown rice (P <
0.05), and there was no significant difference between the contents of extractable As and the total content of As in the brown rice.
Therefore, FYsi, FKsi, and FYK can effectively inhibit the accumulation of Cd and As in rice grown in Cd-As compound polluted soil ,
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and FYK showed the best performance.

Key words: cadmium; arsenic; combined pollution; silicon fertilizer; flooding
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Fig. 1 Effects of the silicon fertilizer on basic properties (Eh) of the tested paddy soils
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| ‘ ijle 3 'Effects of the silicon fertlhu:r on}.-three.kmds dFextractable concentrations of Cd in the tebted paddy soils
RS st} BRA/mERe | R me-kg ! WEAIG i/ mg kg ! WEIRE /%
3 CK 9.21+0.34 8.14 £0.41 1.08 0.41c 11.62 +4.47¢
WF 8.79 +0.41 6.04 £0.39 2.76 +0.4a 31.30 +4.5a
EX-Cd FYsi 8.94 +0.47 6.5+0.16 2.44 £0.17a 27.31 +1.83a
FKsi 8.49 £0.28 6.82+0.14 1.67 +0.13b 19.71 +1.59b
FYK 8.58 +0.67 6.11 £0.25 2.48 £0.26a 28.87 +3.02a
isiil A ET/ mg kg ™! A/ mg kg ™! [ /mg - kg ! A%/ %
CK 7.43 £0.63 7.13£0.79 0.3%1.2b 3.98 0. 19b
WF 4.66 £0.51 3.51 £0.48 1.15 £0.48ab 24.76 +1.29a
ACI-Cd FYsi 3.90.53 3.03 £0.19 0.87 £0.19ab 22.22 +4.79a
FKsi 5.58 +0.60 4.72 £0.41 0.86 +0.42ab 15.33 +7.42ab
FYK 6.28 +0.84 4.64+0.18 1.64 £0.19a 26.16 +2.97a
isiil AR/ mg kg ™! A/ mg kg ™! [ /mg - kg ! AR %
CK 4.43£0.22 5.01 £0.41 -0.68 £0.21c ~13.09 +0.71¢c
WF 3.32£0.25 1.53 £0.23 1.79 £0.46a 53.82 +3.64a
TCLP-Cd FYsi 2.71 £0.11 1.71 £0.17 1.0 £0.1b 37.02 £3.92b
FKsi 3.04 £0.26 2.37+0.26 0.67 +0.26b 21.82 +4.42b
FYK 2.49 £0.17 1.88 £0.04 0.61 £0.17b 24.52 £1.95b
1) R B R TP YIE + b2 (n =3) 5 FISEURE AR/NE FREFIRTE P <0.05 KV TS BE(XBED), FIH
34 FTLUE I e e S WK RE R EF (TCLP-As). FA—WE/K 5H T 3 Fifk i /K 4 #EAH

T As B R A (EX-As) 1 TCLP #2 BUA & &

e, 2 FEAS As B L THE E T A
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36.22% , T4 EE S IR X BRALY 5. 40, 5. 23 5.
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TCLP #2 MU As & &, WKW o5 LA T

417.82, 6.25 f5. FYsi AbBEHHEA A TCLP 42 19.19% , 16.01% , b FHi B 43 51l 2 XF FR 1 3. 63
WS As fra, WBRATA5 LT T 25.87% ., 3.18 1%
F4 FEEXLTES As BRHRIGSESEFM
Table 4  Effects of the silicon fertilizer on exchangeable and TCLP extractable concentrations of As in the tested paddy soils
P izl BT/ mg kg ™! BRI/ mg kg ! R/ mg - kg ™! B/ %
CK 0.59 £0.09 0.62 +0.06 0.03 £0.05¢ 4.68 +0.19h
WF 0.74 0. 10 0.96 +0.02 0.22 £0.02a 29.04 +2.81a
EX-As FYsi 0.68 £0.07 0.86 £0.03 0.18 0. 04ab 25.87 £6.34a
FKsi 0.71 £0.09 0.86 +0.07 0.15 £0.06ab 21.43 £8.39
FYK 0.66 +0.05 0.79 +0.06 0.12 +0.06h 19.19 +8.5a
Ib B oM/ mg kg ™! B/ mg kg ™! AR/ mg kg ™! R/ %
CK 0.8 +0.22 0.720.19 ~0.08 0. 18b -9.00 £2787b
WF 0.96 +0.03 1.35+0. 11 0/39 +0. 15a 40,58 £4169a
TCLP-As FYsi 0.87 £0.05 1.18 £0.10 0.31 £0.04a 36722 #4.83a
FKsi 0.86 £ 0:05 1.020.03 ©0.16,£0. 1a 18. 81+11 33
FYK 101 +'b 14 1.18 £0.10a | 0/17%0.11a 16701 ;ﬂio 68a
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A 3 Tuﬁ& 5} BRI 4 ﬁ'?éﬂ@LIE % 201
K Cd Eﬁé‘EIWEET 38.83% | ~ 65/05% 1 z sl
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Fig. 3  Effect of silicon fertilizer on the contents

of Cd and As in brown rice
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Fig. 4 Correlation of Cd concentrations of rice and three

options for the production of Cd in soil
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