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Effects of Slow-release Inhibitor Application Rates on Remediation of Cadmium and Arsenic

Co-contaminated Farmland
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Changsha 410125, China; 3 Liuyang Agricultural Environmental Protection Station, Changsha 410300, China)

Abstract: A field study was conducted to assess the efficacy of a long-acting slow-release amendment at various application rates
in remediating lightly to moderately co-contaminated paddy fields (Cd and As) under flooded conditions. With no amendment as
the control (CK), seven amendment rates were evaluated for their effects on Cd and As accumulation in brown rice, soil
physicochemical properties, and rice yield. Compared to CK, amendment application significantly reduced Cd and As
concentrations in brown rice by an average of 53.4% and 25.1%, respectively, and was accompanied by a 19.7% average increase
in grain yield. With increasing amendment rate, grain Cd and As levels declined rapidly at first and then leveled off, whereas grain
yield showed a parabolic response, increasing initially and then decreasing. Soil pH, cation exchange capacity, and available
phosphorus content increased with the application rate. The optimal application rate for cost-effective remediation was
approximately 285.0 kg/hm?. Overall, this study identified a promising amendment and determined its optimal application rate,
providing a practical strategy for the safe utilization of lightly to moderately Cd—As co-contaminated farmland.

Key words: Cadmium-arsenic co-contamination; Slow-release amendment; Cadmium and arsenic content in brown rice; Rice

yield; Optimal application rate
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Fig. 1 Changes of amount of active oxygen dissolution and pH value under long-acting sustained-release inhibitor in water dissolution rate test

12 RBRAREEE

R TF 2023 4F 5 A FFR, % 9 AMA0HE: RNHEAE
AR BRI (TL); MEAE, ANt 540 % BB 45
FN(T2) 5 WAL , 353 it P 25028 BEBH %57 285.0(T3) .
569.9(T4). 1 139.9(T5), 2 278.0(T6). 3 419.7(T7).
5699.6(T8). 9 119.3(T9)kg/hm>, /NX [HIFHL 40 m?,
Wb 3 RERE, WENLIX AL 500 . I T Ag, A
JAEE A N:P:K=12:72:72, E&5 TN
15-15-15, BH ST N 720.0 kg/hm?, Horf, 3
AEE A& 562.5 kg/hm?, JEAEE & & H
157.5 kg/hm?, JBAEJRZE H &R 156.5 kg/hm® . £
18 RATHE <R EE=30 cmx18 cm, H &M . 5 ED)

TR 45 Bl R KR R — 2
1.3 HREESERUE

IKREREARS , A/ DX E S 20 Bk, 4351F 8 16
HGMEEW) . 8 H 24 HZEEEINF 9 H 16 H GFEEM)XT
IR FER R AT BERGHA TS A s T BE AN 57
W, MRS R e (8] = A8t SPAD B, LA
FAEM R A S it KBRS, ORI EERR
BB Bt MRS TS, SRR
FERFRESL, TR Cd i As &t [AlRE, SRA “Hf
I A HRAE 0~20 em BHZ 4R, ASRKT . 20
Je FF SRR R R 2

e A AR A LY/T 1228—2015"

http://soils.issas.ac.cn



922 +

e 558 &

iy BRI AE s pH R NY/T 1121.2—200621 i
POk ERE L 1 2.5 ; BHE 7385 R A
NY/T 295199521 2, B4 sg B 5 5 A3 55l &5
HRFH NY/T 1121.7—2014P25 £5 a3 1 e 11 B —4H
BRI E ;. ARCSEREERA GB/T 23739—
20091 DTPA 2 AR T OG ISR 2 s A
RS AR B ISO 17586—2016 24 i il ik 1 12—
JEF IO IS E . REKFKARERSFEH Cd F As
AR A GB 5009.15—20232FH GB 5009.11—
202420 BB S P IR AOG RE  T E
1.4 BUESIT S

RIEER ] Excel 2019 #HATRCPIFIMER; R
FH SPSS 13.0 ¥4 47 5 K % J7 22 53 #7 (One-way
ANOVA), HEFXE R EM2E R T 2 E K,

2 HRE5HMW

2.1 RERFKBEHEF CdEE

2.1.1 K&K Cd &t HH & 2 AT, i P
BEBHAE RN BEAGREK Cd B2y 35 MK T R it FH Ak
P, HRERHAEFRUHEI N, Bk Cd SRR
THEBT RN ES, 5 T2 AhMbE, T3~T9
AEFRREK Cd & il N R 41.82% . 53.57%.
56.36%. 54.94%. 54.30%. 56.45%. 56.00%, “F-
TR 53.4%, Hrp, T3 ABEEREK Cd SEEERT
T5~T9 4b B,

2.1.2 KAEFEFF Cd & FHE 3 A, i AL
SEREBHAE R AL B K FEFS AT Cd & 23 T AR H Ak
P, EAS [ it P R A B A ARG 5 T AR PR 22 3R

0.30
0.25 +
@ 0.20
)
£
g 0.15
&t
S
£ 0.10
o]
0.05
0.00 Tl T2 T3 T4 T5 T6 T7 T8 T9
OS]
(Pl /NG SR R R A B 22 5 3(P<0.05), T IIIAl)
B2 AELEHEXK CAEE
Fig.2 Cadmium contents in brown rice under different treatments
450
a
a ab ab
4.00 - ab ab
ab ab
3.50
) b
< 3.00f
g
B 250
&1
S
£ 2.00
o
W 150
%
1.00 |
0.50
0.00 T1 T2 T3 T4 T5 T6 T7 T8 T9
AbFR

B3 FARGEXEETFCIESE

Fig. 3 Cadmium contents in rice straw under different treatments
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Fig. 4 Arsenic contents in brown rice under different treatments
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Fig. 9 Rice plant heights under different treatments
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Table 1  Soil physicochemical properties under different treatments at rice harvest

ST pH P e T Achelt WA R AL

(mg/kg) (mg/kg) (cmol/kg) (mg/kg) (mg/kg) (mg/kg)
Tl 5.1740.03cd 0.461+0.021a 11.68+1.00a 4.633+0.328b 190.0+19.7a 4.70+0.13¢ 37.3%2.2a
T2 5.07+£0.02d 0.4474+0.018a 11.90£1.12a 4.533+0.441b 216.5+24.2a 4.85+0.45¢ 38.0+4.7a
T3 5.17+0.00cd 0.430+0.005ab 12.27+1.19a 4.567+0.285b 198.0+23.6a 5.10+0.51bc 36.0+£3.1a
T4 5.19+0.01cd 0.416+0.018ab 11.30+0.81a 4.700+0.208b 206.0+15.7a 5.37+0.22b 34.0+1.8a
T5 5.27+0.02cd 0.412+0.021b 11.17+0.55a 5.133+0.088b 208.3+3.2a 5.33+0.88b 35.0+1.0a
T6 5.40+0.04bc 0.406+0.025b 10.22+1.14ab 5.300+0.404b 195.0+24.1a 5.47+0.58ab 35.0+5.8a
T7 5.67£0.13b 0.391+0.029bc 9.96+0.77b 5.633+0.674b 211.0+11.3a 6.50+0.99a 37.3+6.3a
T8 5.84+0.10ab 0.368+0.042bc 8.36+0.59¢ 5.967+0.517ab 197.5+25.0a 6.43+0.33a 31.5+3.5a
T9 6.18+0.05a 0.353+0.035¢ 6.57+0.48d 7.133+0.780a 188.7+15.5a 6.70£0.91a 31.0+7.7a

T R RIZVEER /NG T AN R R AL R 22 55 1 25 (P<0.05)..
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