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

Co-contaminated Farmland

DONG Chunhua'?, LI Longtao'?, ZHANG Na'?, LI Hailu'*, RAO Zhongxiu'?, XIE Jian'?, ZENG Xiongjian®, HUANG Fengqiu'*"
(1 Hunan Institute of Farmland and Agricultural Environmental Ecology, Changsha 410125, China; 2 Yuelushan Laboratory,
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
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Fig. 3 Cadmium contents in rice straw under different treatments

http://soils.issas.ac.cn



54

RN AR GRS T e 515 R R HCR

923

BFE. 5 T2 ABA, T3~T9 AFEA/KFEFRFT Cd
SRR 16.3%. 18.6%. 21.5%. 34.3%. 36.3%.
27.3%. 30.9%.

2.2 RERFAEETF AsSE

221 FEK As fri 4 mlAL, it PR B
BHAz AL B ATRE R As 75 HE 35 i 20 T At A 2
BRI A B, Rk As B 2 e N A7
ke, 5 T2 AP, T3~T9 ZbHEAREK As %
BB TF I 15.88% . 24.43% . 24.93%. 25.98%.
27.18%.27.73%.29.63%, - N[ 25.9%, H T3~T9
VGBI PR NN

2.2.2 KFEFEFE As Fim HIE s al g, MK

REREBLAE Ab BE K RERE AT As S B3R TR
AL, HARMEH AR 2EFARE. 5 T2
R R

FHEE, T3~T9 AL BHA K FEFEFT As
0.30

0.25

o
[ )
S

<
53

KaK As i (mg/kg)

=
—
o

0.05

0.00

T1 T2 T3 T4

31.1%.34.0%.26.4% . 19.5%.22.1% . 22.4% . 23.0%.
23 WBAFE

M 6 AT, EARAL P B TR R, M
it K SR R B A 0 AT i — 25 S P R Rl %
PR R I 2 5E TS B #, Hoh T8 b
FeiE . 5 T2 AEA L, T3~T9 AbHLAYRE A Pt
Sy BN 9.86% . 11.88% . 16.81% . 22.03% . 24.06% .
29.57%. 23.48%, “FIJHEFE 19.7%.
2.4 KTBEWFMHR
2.4.1 JKFESEERL IR 7 TR, AR R IR
t, FAHUK R BERBUE AR RS TR RS, T1~T9
Qb BHKFE 53 BEWE(E 5 SR 00 25 (B 3 3R 1.4, 6.7,
4.4.52.3.3.3.8,1.7.3.3.3.0, B HRN51 0 10.24%.
34.36%. 22.86%. 27.60%. 16.95%. 17.83%. 8.60%.
15.97%. 15.86%. HifiEabHid, T2 srBEfikinZ,

T5 T6 T7 T8 T9

Ab3

Bl 4 AELEBREK AsSE

Fig. 4 Arsenic contents in brown rice under different treatments
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Fig. 5 Arsenic contents in rice straw under different treatments
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Fig. 7 Tiller numbers per plant under different treatments
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Fig. 8 Rice blade SPAD values under different treatments
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Fig. 9 Rice plant heights under different treatments
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Correlation between dosage of long-acting slow-release

inhibitors (measured by total reactive oxygen species) and arsenic
content in brown rice
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Table 1  Soil physicochemical properties under different treatments at rice harvest

pusi] pH BRI A RS FH B T3 it TR A AR HAH

(mg/kg) (mg/kg) (cmol/kg) (mg/kg) (mg/kg) (mg/kg)
Tl 5.17+0.03cd 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 0.447+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
TS 5.27+0.02cd 0.412+0.021b 11.17+£0.55a 5.133+0.088b 208.3+3.2a 5.334+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 31.543.5a
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 I B /NG T A W) e Ak 21 H] 22 53 3% (P<0.05).
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ZRBAERERE Cd. As B A5 YR H 0 faE &
4 285.0 kg/hm®, X0 KAL) 5500 J6/hm’, B F1%
REL$ 750 AR 6 A i, KR A 7 TP i A/ B it FH )
SUF AT HERAR . I, AP AR T
B D RE ALACRL , DA T A , 2 i AR
AR AHE) T N

4 g

1) JE R AE R ] B R 1, 5
PATAE XS REA b, T3 19.7%;  [AIAT Gl S R AOR
K Cd il As i, FHIREIRIE 53.4% F125.1%.

2) Jiti FHA B g R BE ) T ek A M
FRAR AR R AT 250 . SN FH AL BEAH B, it P AL
SRR A 13 pH . BHES T3¢ 4 o AT 250 & ik
IR 6.8%. 20.2% I 21.4%, HIEABESHM
ARSI R REAL 10.9% F113.8%.

3) MK AERFHE LT Cd. As 7E/KH
FEFFH T B, Wl T IR RL R e is FIRR R A5
o, SRS EE Cd. As EATS YR A,
TR R BH 5 9 5l iRy 285.0 kg/hm’
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