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Study on Safe Utilization Models for Farmland with Mild Hg Pollution
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Abstract: To explore the optimal safe utilization model for mildly Hg-contaminated farmland, this study selected rice-wheat
rotation farmland with mild Hg pollution in Nanhu District, Jiaxing City. A four-year randomized block experiment was designed
to screen low Hg accumulating rice varieties and compare passivators, as well as a two-year experiment was conducted to
evaluate eight different safe utilization models. Hg content in brown rice was measured at the harvest stage of rice. After four
years of mild Hg contamination field experiments, seven rice varieties with low Hg accumulation were preliminarily screened:
Yongyou 538, Jiahexiang 1, Xiushui 14, Nanjing 46, Ning 84, Jia 58, and Yongyou 1140. The experimental results indicated that
for mildly Hg-contaminated farmland, it is not suitable to apply passivators such as quicklime, organic fertilizers, and inorganic
sulfur. It is more suitable to choose a combination of low Hg accumulation rice varieties and deep tillage as a safe utilization
mode, which is safe and economically effective for the research area.

Key words: Mild Hg contamination; Variety screening; Passivator; Safe utilization
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1.2%. Smart £ Hill*'7E 1968 4E45 BARIE T e £
A B RIS UG . Feng 251 2008 4E4% L
TR E SR A X R A P ROR i AR e 205
Pk ARG . Xu SEPVE i 117 3 18 A MG £ 5 58 ALK
W Ak 7 I ARGE TR E TR IO, 2 99.5% Y
FOKAE TR A B R AR, MK ARG RS B LR
TR R R 2Ok A 3R E AR X S RIE
A7 T Ay, PRI A A R O fin o A g (e B A
e Ay

H ATAF9E 098 B oK B Ay =X 32 2 Tt it FH A
Yol se . i FNAE ) e Lt . e A . R
SEINH, IR EP A A TR R, R
KRR R R EA R, 5 He™ JEMUITE, AR
RATKFERIFEES, IR WA, FRERERATR
AT AR HEAR R R A A ), 1 — 2 TR K v )
SR LR S 0 Tian 250 i3 Meta 23 #T 45
R, TN BRI N T -3 MeHg (19/E
B, (ELE & AR T MeHg A9 R] A M B AR ARG K P
R, s RPIRBIT R, SMEERT LA RS
FEK R SR 5 LR & i, HLnT LAAE 4 rpe iliddk
FECF ) 7K R X SR A R i . 92 5 i A R A5 1 e
pH EZSZA R A0 ROHE Wi WA o B AE
IR ATEIEA, ARt B TR A
FRERERRE T, TR R A R R A
it A K o

H 2019 4FVLH5 . WIRG . WIRGVE #3983 5
Frt R i s A I T iR, A YRGS TR T
FRN S 2 E Yt A R TAE, & 2023 4F,
S [E A L2 AR E RS 91%". ARG
Y22 R TAE, ABFEE R ESE 4 I REHLIX
2 A DK% EE TR R AKCRS it Jin JE LR AL | 2k
FEAE W T e RA AT RPRE KSR 5, [RIBHHR 5
T AR 2R B RERBCER , B B2 X
PR 22 4 R R RGAR, , R 1 = b IX B8 88 R 7 e
AR AL S . 2020—2021 FHE A F 11
AIKFE AN, 2022—2023 4EE A FH 8 NKAE T,
B 7E FLEA [ ZKARE ff b 22 8] R AR B 22 5, LB AN ] 7K
FE i P ZE SN AR B AR AL S5 1 T BRI L, L
A W AE A AR AT XU T 3 AR A R AR B KRR i ol
i IR/ X N T 2020 4F— PN 3 Rl 4L
2021—2023 AFEAGINEEAT], A 3% S W A A 7
YRR, WA A TRt A 76 7K RS K SR W i 1 52
W, AR TAERN ARSI S %

1 RS

1.1 HAREXER

W5 X ASr T3 24 R 5 Y e R 7R T 5, %
X & TR 2 XU, DUZR5r ], AR K
11932 mm, FPHURTE 154~ 164 C, HIR
HHECH4E 2 007 ~ 2 179 W' 3+ HER R K
G )

2020 AEFRARA FAKFE SRR /N X 135 pH Ry
6.02, fHLKN 21.2 glkg, EORF N 0.33 mg/kg.
2020 4F2 A F AR BE /N X 1458 pH o 5.89, A HL
WM 30.0 g/kg, WA 186.07mg/kg, HAH K
209.08 mg/kg, HRWE[FRME]HR 9.0 mg/kg; EOR T E
9 0.60 mg/kg, #it GB 15618—2018 ( +-IHEFFEE T
A A S Y KU A AR UEGRAT) ) VO KU
TR 0.5 mg/kg, 5.5<pH<6.5), J& TH#JER
15 YR 22 RV ERE D
1.2 R 5iK5E T
12,10 REEAPRE BRI AR A 1 TR R
H R RIEIMARH A RA R, & B E R =50%.
Fe=2.0%, HEm=80 m%/g; Hifbi5RW H i H
TE TR BRA R A KRS A RARRIE B 288
JEMTT A B B A 28 . P g R i
0.024 mg/kg, BfLEGR M 0.004 2 mg/kg, A IOR
FEN 0.004 8 mg/kg, f1RATRIR SN 0.07 mg/kg.
BEALFI R B AEAF A B Kb NY/T 525—2021 (A 4L
FERL) U7, IR PR AT A B R ArifE NY/T 3443—
2019 {7 KB ek R AR b+ e AR HE ) U8,

1.2.2 2020 AFREAGTIR RS R AR KA b F i 126
HERE B XARE 4 408 Rt
FIXLL(CK) ., BILAYFARAEFIL(C, 3 375 kg/hm?),
TCHLBRE BUALFHZH(S, 450 kg/hm® FRALE5+975 kg/hm?
AT R+750 kg/hm® B0 +) . SRR S 5 T AL B4
(Ca0, 1350 kg/hm’ £ KA1 H3+525 kg/hm® A 41 JK)
BRI E AL 1140, 5% 58, A 247, Al
538, FEfH 46, FHK 14, WAL 1540, FHK 121, FHK
519, FARE 1 SHIT 84 3L 11 /KA, B4
Fir 3 ANEA, 36 132 AN/NX, SR FHBELIX AL HES 53T,
AN EA K 72 m*(24 m x 3 m). Sk 7K RS H
BERFIFMEAL S , T REA T80, Bhfkin] s 1%
RBA 7 dJEHEK, B3 dEFTHEET, RH AT ER%
T AR, 6 APIARFr, 10 ARk, KiEAK
WA ZERE 3 ~ S em K)Z, EERWIERMIHZ) 74,

http://soils.issas.ac.cn



%5

PNIBAE BB OR TS Y I A R R 1109

PR K ZKFRESR G I, 29 10 H sP RIS LK,
fdi e H AR TE T 2 WOGR I
1.2.3 2022 AEBEALGRIA RS SRR SR AR Sl Fh i 1E
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2020 4 REFPERA BB AR 1813, mFEL 2 5.
FARE 3908 . MiHE 46, FIHE 5055, FAE 9108, TAAH
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R A REY, 0.320 hm?; B8 7M7) R RF 2
SRR EIRH ], 0.233 hm?; A5l 8(M8) MK &
ffl, 0227 hm?; SERFEMLX 4. Hid ik
B FHEN 1 350 kg/hm?®, A MBS A 3 000
kg/hm?, I BHAZFI L 75 kg/hm® B9t o
1.3 HFmRESHE

2020—2023 4 10 H /KW e e 4R 4
IR RERERE S, o 2020 4 1% 2022 4 10 H REKFER
IR, HoREER-FFAERE 0 ~ 20 cm HHERES, . 4
AN R TSI, HoR AR TR BEAEZY 1 kg, T35
FESR A0 EHARAT G i 2 mm G, 52 pH; PU4MEEL
1/4 3R 0.149 mm 7, FHRANNE T EH 48 4
iy KAERERES 55 cC Mt T EEE, ik, WA/
iR NPNEP ) QUL | P o) &7 RE 0% i e gt
1.4 HFmathmENE

+ 4 pH KNS pH 1T (PHS-3C) LA+ /K T & [
1225 B4RME ;s 5 HLBRCR LD MR B 43 BT X
(HCS-801)il 2 5 T IEm i AR FH MR IR I AL —F F 3l
LG A (KDN-04C) I 5 4338 USSR A5 2 1
& FHEIREILGCAP 6300, FEER K, EEHME; +
A AR o8 FH 5 B R R OGSO 5

- 39 5 - M B A B R S O R O
FETH(AFS-8220, # RAUASR, tHED#SEITIE ; 150
PRSI AOER . 5% . #3H HCI-HNOs—HF-HCIO, 1M1k )5 ,
ol FH H B A 45 B A TS {L iCAP RQ ICP-MS,
Thermo Fisher, 3&ENZEATINEM; R B HF

KT P (5 D 20 6 Y B ) s L e e 25 2

Kb A 6 mL HNO; JH LS5 F it 187 (X (ETHOS
UP, Milestone, ®AFNIEATIHME, MR 200
FET MRS A R B R

RN T ERBUEYEE R
(Bioconcentration factors, BCF)KF7~, AJ LAHIK e it
HEPT R ICR I EERE P, KRR & B R
(LA T RIFRRER R 8 4R R %, B BCF)=hak R & Ak
BB HHOR &
1.5 HEHSTEREEH

KA Excel 2019 SR EE 1T 0 AT b BE, F)
H Statistics 22 #F47 t K256 1 3E T Duncan 7 1) 2 21 %4
2% S0 BB VRS BT (P<0.05)45 , SR JH Origin 2024b
HAUER . +HEf FH GSS-1a 1 MFRHERE S, FORME
H GBW(E)100351 YERPRUERES, e i F2 il
P 10% MR E N PATHRE

2 ZR5FE

2.1 $EAFEREMARZKEmAIFIE

2.1.1 i HEE R REAROR BRI AR
T 2020 AF/INAZ RO RAE TR T Ak /X
HORA A, 123560 FH A 4 A FH b - 3895 e AU
i Pefl (Hg<0.5 mg/kg, pH<6.5), H. 4 PEifkH1/NXE]
TIEROR S pH KGeiTF 8 L i 2 (4 1),

05- - 410
EmES: Tt
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041 a 18
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—~ a
2 L oa - a 7 l a
5 2 = T
g o3| | L = 16
g;;ﬂ g
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00—k C Ca0 S 0
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Fig. 1 Hg and pH background values in comparison plots of
passivating agents
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Fig.2 Hg contents in brown rice of control group (2020—2021)
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Fig. 3 Hg contents in brown rice of different treatments
(2020—2021)
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Fig. 4 Effects of passivating agents on Hg contents in brown rice of various rice varieties (2020—2021)
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Fig. 5 Effects of passivating agents on Hg accumulation in brown
rice (2022—2023)
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Fig. 6 Effects of passivating agents on Hg accumulation in brown rice of various rice varieties (2022—2023)
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Fig. 7 Change rate of Hg content of brown rice in pattern plots
(2020—2021)

x1 ZE2MAHEEEATBERN

Table 1  Unit costs of materials used for safe utilization measures

M K (Ot/ke)
AN 0.9
ARAH 1.68
TRALES 0.46
Jezid + 0.35
BRI 0.84
AHUL 0.6

P T B A5 60

R2 REFBHERRTRBHRA

Table 2 Implementation costs of safety utilization measures

i Hiffy OT/hm?)
At fin el £E 37 (CK) 0
BRI W) 5T % (C) 2835
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