LZHR M RIS, J. Anhui Agric.Sci. 2022,50( 10) :41-45

Fx CABREFEITEMEKBRE XKW

MIER, RBI, B AR Ekm Lhk"

(7 AR BT 25 bG, 2R JH 510080)

HWE (B EFRTMRAZELETERAAERRTOZERNE, [T AFEFAZTANG I L RERK LG —L2E Cd 5%
R FPALZRIT = 5 9 M K AR 68 K AS S A R AE 390, X3 K @ AR £ 0.33 hm' | 3 = h t9 4k R AT E A B A S ANk, [ 4R ]X%
K £3 Cd 4% 4 0.46~0.71 mg/kg,pH 4 6.65~7.33,Cd A A4FH 0.12~024 mg/kg, B Cd Ak 4% & 45 23.1%~33.8% [ K X
895 ANERP RA 1A E R RAER K Cd 4% (0.13 mg/kg) K TR 5% 4 B RA74£) (GB 2762—2017) ¢ FRE15(0.2 mg/kg) ; At 4 A m
P oRAGRE K Cd 4215 2] 0.21~0.30 mg/kg, #it T R w24 B RATER T, MATRKL S T 80%, [ L] ERZE pH 45 Piiey Cd BEF
P LI P AHURAS B EIR G R AR, RiES ABAHAKAG, FREEG LR T LB IHRT R ERTLFN,

K4 Cd #2875 3 23 /A6 & A R ik
RESES X825  XHERIRE A
TEHRS  0517-6611(2022)10-0041-05

doi : 10.3969/].issn.0517-6611.2022.10.011

FrigRIe (RRARS) $RIRE5(OSID) ; Mt

Safety Risk Assessment of Rice Planting on Cd Slightly Polluted Soil in Dongguan
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Abstract
od ] Choose a neutral, mildly Cd-polluted farmland near a typical industrial cluster in Dongguan to plant Tianyou 390, a rice variety commonly
grown in the Pearl River Delta.The test area was 0.33 hm®, and the safety risk assessment of the heavy metal content of the produced brown
rice was carried out.[ Result ] The total amount of Cd in the soil in the test area was 0.46—0.71 mg/kg, the pH was 6.65-7.33, the content of
Cd available state was 0.12-0.24 mg/kg, and the content of Cd available state accounted for 23.1%~-33.8% of the total amount. Among the 5
plots in the experimental area, only one plot had rice brown rice Cd content (0.13 mg/kg) lower than the limit value (0.2 mg/kg) of the Na-
tional Food Safety Standard ( GB 2762-2017) ;the Cd content of rice brown rice in the other four fields reached 0.21-0.30 mg/kg, exceeding
the limit value of the national food safety standard, and the exceeding rate reached 80%.[ Conclusion ] Planting rice in the mildly polluted Cd
soil with neutral pH in Dongguan poses a high safety risk.It is not suitable for direct planting of rice, and it needs to be combined with soil

( Guangdong Province Research Center for Geoanalysis, Guangzhou, Guangdong

[ Objective ] To better understand the safety risks of planting food on farmland contaminated by heavy metals in Dongguan.[ Meth-

heavy metal remediation technology to achieve safe use.
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Table 1 Physical and chemical properties of tested soil

WA AL B i FHES¥32 B AR DA
Ite pH Organic matter i CEC Avail-K Avail-P Avail-N

em o/kg cmol/kg mg/kg mg/kg mg/kg
5 K{H Maximum value 7.33 30.1 28.30 304 226 124
#5/ME Minimum value 6.65 19.7 5.92 90 87 79
F1{f Mid-value 6.88 27.4 10.50 124 128 101
SE-44{H Mean value 6.91 26.5 12.10 163 142 102

122 JKFERER . W AEA MR FE SR FEKAERE M. A8
M5 B KRk 58 o B B PED R RS 5 K R 2t
A K Bk, P 281K EE vk 3 0 , BT 3R TRk 43, IR AL T
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Table 2 Total amount of heavy metals in soil
45 Field number Cd//mg/kg Zn// mg/kg Pb // mg/kg Cu//mg/kg Cr//mg/kg Ni // mg/kg pH
[ 1 Field 1 0.46+0.07 120.0+4.2 62.7+3.8 33.6+1.3 83.0+1.3 28.4+1.0 6.67+0.09
[HHk 2 Field 2 0.52+0.09 134.0+5.3 60.2+3.2 34.7+1.3 83.3+2.6 29.5+1.1 6.65+0.13
[ 3 Field 3 0.71+0.07 123.0+3.2 58.5+1.3 34.5+1.0 83.5+1.3 29.7+0.9 6.88+0.07
[k 4 Field 4 0.64+0.05 124.0+2.8 65.2+2.7 35.9+1.3 86.2+2.4 28.0+1.0 7.03+0.06
[ 5 Field 5 0.62+0.04 129.0+4.8 66.1+1.4 36.5+2.4 81.7+2.2 27.5+0.9 7.33+0.18
18 {E Standard value 0.3 250 120 100 200 100 —
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FH o DRI, 34 Ja A 0 14 e I A g B A % L i g
Mgy FHER3 AT, P EAE Cd WA SN 0.12~
0.24 mg/kg, 4510 23.1%~33.8% ; + T4 JE Cu 94
A RN 5.04~6.15 mg/kg, i1 14.4% ~17.1% ; +- 1%
ESE P A RS & il 5.47~6.56 mg/kg, (5 4 E Y
8.39% ~10.90% ; +3E P E 4 JE Zn WARES G E N 4.77~
7.54 mg/kg, 541 3.85% ~5.63% ; T 3EhE 48 Ni (A

WA &R 0.38~0.53 mg/kg, 41 1.38% ~ 1.78% ; 1-33
T 48 Cr (A RS B 5 0.010~0.020 mg/kg, (5 4t i1
0.012% ~0.024%
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Table 3 Available content analysis of heavy metals in the soil in the experimental area

Cd Cr Ni Pb Cu /n
Field number ER =] ER =] ZR =] R =] R =] o Ak
mg/kg % mg/kg % mg/kg % mg/kg % mg/kg % mg/ kg %
MY 1 Field 1 0.13+0.02 28.3  0.020£0.003 0.024 0.47+0.08 1.65 6.26+0.14 9.98 5.74+0.22 17.1 5.67+0.52 4.73
2 Field 2 0.12+0.01 23.1  0.020£0.003 0.024 0.52+0.01 1.76 6.56+0.15  10.90 5.89+0.17 17.0 7.54+0.38 5.63
e 3 Field 3 0.24+0.02 33.8  0.013£0.003 0.016  0.53+0.06 1.78 5.71£0.15 9.76 5.04+0.16 14.6 6.19+0.13  5.03
MY 4 Field 4 0.18+0.02 28.1  0.010£0.003 0.012 0.44+0.00 1.57 5.47+0.33 8.39 5.16+0.01 14.4 4.77£0.22  3.85
Y5 Field 5 0.16+0.01 25.8  0.010£0.003 0.012 0.38+0.02 1.38 6.29+0.32 9.52 6.15+0.17 16.8 6.54+0.35 5.07
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7, M4 FIHB 5 L3 pH 5K F 7; M B HEk 3 5 Cd
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Fig.1 Cd content in rice plants in the experimental area
232 Cr g, JKFEMRRD Cr S EERER (18 2) BEK Cr
FaE N 0.25 ~ 0.38 mg/kg, ¥y AR TR ah % 4 B K A i
(1.0 mg/ke) fHSE, 558 Cr ik 15.48~26.06 me/ ke, ¥4 T
RIS DAARE(S.0 m/kg) , IN IR et oA iaRE Cr S5 AT
TEL AR, ANBE B TREL S5 4h, KA 2N Cr 350
1.34~2.86 mg/kg AL T 2E WA HLIEBR fE AR vEXT Cr (1 FR & (H
(150 mg/kg) , KUK AEZEMHE A HUIEIR H Cr it 424,
233 Ni i, RAEHEMR T NI SR AR R (] 3) Bk
Ni &5 0.29~0.41 mg/kg, {HIZ B2 2 [ ZARMETF 0
XF Ni i I BRI, PRI JCTEE VP Hee e Rl , 4558 Ni
TR 7.21~12.10 mg/ kg , LI 5 TREK S5 250t i [ A< ek
TAFRME QB XU Ni 2 B R (R, DR, £
XK FEAS e Sy Wl L3 Ni g [RDRE N 3% 7 DL, A,
AKFEZEM Ni i 1.22~3.71 mg/ kg, AIVE A HUILIEH .
234 Pb i, KAERIERT Pb SR AR R (18] 4)  BEK
Pb & 4y 0.06 ~ 0. 12 mg/kg, ik T £ dh 22 42 [6 KA
(0.2 mg/kg) , PRI, 120 A= 7 1) 2 df PP OK R RS K Ph 5 22
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4, 435¢ Pb &5 0.11~0.31 mg/kg, fI8T B S48 LA AR
E(S mg/kg) KA Fe TN AR B 4. JKFREZE Ph &
09 0.94 ~ 177 mg/kg, % T 22 W) A HLE R & B ofE
(50 mg/kg) , P K Fif 28 i 0] A g A HLAC & H H. 22 42, 1
Hb,IKFEZEM Ph S s TREOK 545 5¢.
235 Cu i, KA Cu AR ER (] S5) K
fak Cu & BN 5.03~7.59 mg/kg, 435 Cu 5 iy 2.01 ~
4.76 mg/ kg, KFEZEM Cu &k 11.23~15.38 mg/ke, M HIK
FEZENT Cu i = THRER 587, TR R M4
BT AARHER A YA HUIEARME P 2% Cu 5 YR B A,
P, T 3 Cu i 2 (3R 2) KRR Cu & A
AL AN
2.3.6 Zn i, KRR Zn SRR LR (B 6) , KHE
Rk Zn R 21.64~23.20 mg/kg, 45576 Zn i 9.80 ~
18.62 mg/ke , KFEZE M Zn & 1N 64.06 ~ 76.24 me/ke, 1 H.
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Fig.5 Cu content in rice plants in the experimental area
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Fig.6 Zn content in rice plants in the experimental area
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Table 4 Heavy metal enrichment coefficient of brown rice in the test area

Eeifléﬁfuiber Cd Zn Pb Cu Cr Ni

[ 1 Field 1 0.456 0.180 0.000 99 0.150 0.003 83 0.012 7

[l 2 Field 2 0.456 0.173 0.001 23 0.156 0.002 98 0.011 5

[ 3 Field 3 0.421 0.187 0.001 13 0.206 0.004 59 0.013 8

[HHk 4 Field 4 0.206 0.180 0.001 87 0.161 0.003 97 0.010 5

[ 5 Field 5 0.200 0.176 0.001 71 0.152 0.003 71 0.012 7

S35 Mean 0.348 0.179 0.001 39 0.165 0.003 82 0.012 2
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