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AEHHE AR FOAEN, ZH 35 33020054, FEAARMKEERE TRKFE, ILH HF 210007 )

WHE: (MR BM] HEJETR 208 0 Y EESE AR TS i (R, IF R 13K RS R 4 E 4 R e R kb
RO, SRHA A B | PR B 22 4 AN EERE o [ SOn i St B AT T2 . (R A 3R] RS REAKAGHFSL
R AR 2 L RE S 129 20, i b2 B3I As, Cd. Hg. Pb. Cr. pH Fil 13 Cd L4 HBRAL 28008, % K
e XU A TR P A 5 DX XU, [AFR &SR] (1D AP IX L3 Cd “F¥ & 50 0.49 mg/ke, B3 & TILIHRE
T S, A 80 1 1 Cd FrE s TS L ME, b SAREARN 62%. JKFEFFSEH 571 Cd & EBAR, @nR N
44%, ()5 X HHE Cd FT5 Y EM 45 1 SR AVEY Cd AL PPN &5 Xt R 22 . 3 pH {HJ2 BRI IR A
2, B4 T pH (T, T Cd S RN T 2.26 %, H/KFEAFSE Cd &R FER T 4.5 4%, (3) 3 Cd ik
B BT S MERIE S X =R SRR AENTSE Cd & i B W 2500, fEim et 1R b, Cd A A AL
PERGSE . (4) AP fEE R RUBS PE A 25 5 S 7 « IS XL 38 108 e B XU R N, Sl 380 IR, A 3k XU PR 7 32 22
Cd. [£518] W58 X+ 3 Cd 5K REATSE Cd & 28 [l N PR35 22, AR IR BRA T RLYE P40, F7AE — 8 iR F IR A 1 SR
FEUE 5 R XU PPAN 25 SR SRR X AEAE K AE Cd FR AT [ 1 A A4 f B JRURS:
X g W KRR mAR; RS T TR IR R A Al TR A TR ST X
Bl F O IAPRENTIR X EEE Cd WM FEAE—E RIR RN H], @A 0T TSI SR 5,
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Abstract: This paper is the result of agricultural geological survey engineering.

[Objective] Metal elements mainly enter the human body through the food chain, thus affecting health. Research on the geochemical
characterization of heavy metal elements in the soil-rice system is significant for the scientific management of arable land, the
guarantee of food security and the implementation of the strategy of a healthy China. [Methods] A total of 129 sets of rice seeds and
root soil samples were systematically collected, analyzed by chemical analysis to obtain geochemical data such as As, Cd, Hg, Pb,
Cr, pH, and soil Cd morphology, thus using the human health risk model to assess the health risk in the study area. [Results] (1) The
average soil Cd content in the study area was 0.49 mg/kg, which was significantly higher than the n background value of Jiangxi
surface soil. There were 80 soil samples Cd content higher than the risk screening value, accounting for 62%. There were 57 rice
seeds with excessive Cd content, the rate of exceeding the standard was 44%. (2) The results of the pollution evaluation of soil Cd
and safety evaluation of rice seeds Cd in the study area were poorly correlated. Soil pH was the major influencing factor, with soil
alkalinity increasing, soil Cd content increased by 2.3 times, but rice seeds Cd content decreased by 4.5 times. (3) The three fugitive
forms of water—soluble, exchangeable and residual Cd in the soil had a significant effect on the Cd content of rice seeds, and the
bio—efficacy of Cd was enhanced in a strongly acidic soil environment. (4) Children in the study area have greater health risks than
adults, with non—carcinogenic and carcinogenic risk factors dominated by the heavy metal Cd. [Conclusions] The correlation
between soil Cd and rice seeds Cd content in the study area is relatively poor, and there are some limitations of misjudgment and
omission according to the current norms; the health risk evaluation results revealed that there is a human health risk caused by rice

Cd intake in the study area.

Key words: soil-rice system; heavy metal; health risks; land quality geochemical survey; agricultural geological survey engineering;
Western Jiangxi region

Highlights: Existing standards for the evaluation of heavy metal Cd in the study area has some misjudgment and omission, through
correlation analysis, morphological analysis and other research methods, to identify the key influencing factors of soil Cd biological
effectiveness, and the human health risks are scientifically assessed and identified from the perspective of human intake.
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g1, hEAA 2.786x10° hm? 4k H 5% 5| ™ & 1)

1 51 5 Cd 15 s, AR 77 1) Cd BT A& 72 5 29 7.3x10° ¢

TR E A RBTIHZ —, BEE A A B
ek Jig, A T L E G Jm 5 G M H 4 2 o
Hpm Cd — B2 EALRM ) 25 ez
—, Rl E R T X, AR Cd iR
L, 0T T AR 2 A R AR RREA B R

(Liu et al., 2015; Wang et al., 2019) . 5 HAth JLFhEE
SIRICEMIL, B4R Cd HA S Y M 11
WS, i A8 55 Ak 3 % 15 (Cao et al., 2010; Tang et al.,
2019) . JKFEEH E A FEREAEY), R fE iR
55 A, TR RO B S A il A 2 R R Y
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o EAWFIEIE, KRN EAJE Cd s &£/
B, Wt S i BURE K T Cd R R AR R I8 Il 45
2011; Deng et al., 2019; P44, 2023) . i@t &Y
WARR BT MESE Cd ) FERE(Yu
et al., 2017; XIUK4, 2021) . Y AR AS 8 Cd &
T RLAT I SR | KBRS . B T RE AL
P & A, L 2% kK AE (Zhang et al., 2016) .
I, 7E 2 5 K R P2 i B[R], A Bk R 1) 22 4 e
HAREAIhEZ, Ak, HEKBERGE T
Cd 455 4 J@ (1075 Y Fo ko A A fa B JXURS: 32 21 1 [ PN
Gh2E BTz T B IE AT 45, 2016; Mao et al.,
2019; X%, 2022; #35E, 2022)

o E AT R R E AR B i bR i ) (GB 15618—
2018) S A Wik ih + 8 R B RENSAE Ry 2 b = 1)
TS, AEIZ bR AL TR 20 3 X A A7 A — 8 1) ey PR
P, CAESEM R, 7 Cd b & 75 S b X +
e Cd i, HIFARAT RIE A K FE bR (Wen
et al., 2020; #3504, 2021), 76 +3 Cd & MK
X, WAFAEKAS Cd @RISR (XA, 2022) .
Htt, 4R Cd WAEYA MR EXHE, +
KR X —E 2 R G KRS Cd 4B HHEOC R
i, B pH. AV, Eh S5 2 R LR
AR, Cd 7+ S B S Z MBS B 428k
MABH #4k.(Zong et al., 2016; MitE4E, 2017; XIiE 5
AT, 2020) o B H Ho i F E S bR 2E1 T HE b 53
A, b 233 Bl A M PR IR TR B, th TR R F
PRBEAR AR o A AR B RS A & —
TR (e 5 RS A 3 T . 1998 41 Hy 55 [E AR
(US EPA) IE AR (A KBS PEM 8 R ), 7 T
AU BEAE PP F 5, 1 575 e IR 5 A A fik
AP A, IWAAKIHS YR, & i
VRN AT 305 Ge o N A fa B e 5 i ME 3R 1 7 1k
H A, 27 )2 b H TR 4 B n 2 Ak
fdt & XU ( Zheng et al., 2007; 52 K EF %%, 2017; Mao
etal.,, 2019; T 854, 2021),

AR SC LA 7 i X A S UK RS RE S M WF X 42,
A A T b S5 3 SRy 1:50000 - b J5 2kl Bk 27
BRI KRG FFSE AR R 1 1 4 JE T R B, #ot
FEPUHL X HIE KR R A R R oT R Bk
FRIE S R R 2, A B 4 o0 3 AR ft B
AU

2 MRS TT
2.1 ARXHLR

G X AR VTS VUK, A TR 2 i g B
IR, WA 83.49 )7, Hovp, R H 3113
J7, BEER 5236 J7 . WS IXHISH EEE DL bR
Wi, BB M ZE bR 25 oA, il ke & T PR
Bk, sk 2 o m At &, AR o A ke
TE o A A JE S 7R IV BT Y 1 2 RS A, DU 4
AR AR 17 C, AFEHREK &R 1600 mm A2 47, T
FE] 240~270 d. B 5T X O\ B 4 F A I AR AR
P, sy BaRbias Gl ARR G AT . KINHZER T
FEA, M s B 2%, ARG R A . BN HLZ R
FERR, BHR, ERR . WERFNERI, Hp
MR A R e A R . X IR B R
FU, AR A A AR R T AR K, EE o R B AL
sy 5| N SR e h A RE SN E IR NI o iR A
G, FE R4 00 R RRIR AR BER (5 5 ) SR =
TRAE HREBEIR B 2 B KA o R AR A B
BAR KA . WP X N LA DL 21 %
g, HR KRG £ | dkersgE, Hohar e m Bl K,
KM RZ, FESAGAE R A, R
AN EFL Ak H R TRAMRHE A,
bR kD . FE b | EE SR Bl A, e K Ao TR
283.53 km’, i ELFN B S EL 430 134.87 km® FHI
150 km®, BEPNH - BEiRFEE, R34 1),
22 HmRESAEFZE

A ) 5 A R A7 M B AR o o o
HBRAE 23T HEIE ) (DZ/T 0295—2016) , 7E /KRB L
B R K FERF L LA SRR . RAITFR
GPS 5N, i SR AL B 3kt T B 2 (475 Y X3, LA
1~2 m* N—ASRAFEFRIT R A KRR R, B it
3~5 DT REAIR G RHE 300 g AKAEFFE . KoK Feifed
FEBY R CHE T 8, R IK AT A v gk K R A
52, SR IE R B KR, BlJSAE 60°C LI TR 2
THE , SR UEAT IR, BTS2, FEAH 3D
T B S S A AR A R (<0.25 mm) , IR B 155
DAt — DA E 0

PRI RGP SE A AR AR SRR I, TR AR A
FRAR 2R 35, BUREYRIE A 0~20 cm, 3~5 TRESIRA
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Fig.1 Distribution of sampling locations in the study area

B, HARRE R AIBRAR R | 0 ALA R, E D]
WA A o (A R, B2 4l i
2mm(10 H)FLARG . 05 - HEAE i PR B 300 ¢
B T
2.3 BmAthAiE

FE A BT By Ry H AR IR B
PRI ey 4 pH R B T e Bk F b
P (SE)MZE . Cd, Cr R HLBHR A 5 B 7 ik
(ICP-MS) il ik, Hg. As R H I 1 2¢ )6 o6 1% ik
(AFS)MIA, +4¢ Cd BRI HEIGE, 47
FIAK AL . BETR BT . FERERR BN
ERFRFE MR TRV W L 1 A Ak A - R VA L, $2 UK
B BT RIS A RS 53

AL A CRANE RS BRIES, AR S
LB T R v (ICP-MS) /2 Cd B ME A& = .
IKFEAF e SR I , 280l T f#, Cd., Cr. Pb 2R H
FH SR A 45 B 1 TS v (ICP-MS) ik, Hg, As R
R Foeti5% 5 (AFS) IR . AU 3ERE T 7K
FEAT SR & 20 B I X R P 1 5 14 90 J5 f PN 4/ FE
O FF it B8 UE 0 BT 108 Y B 1 RORS 2% 5, A ik
e KRR L RES TR KA A (RS M BR
AR 22 PFH R i 43 BT 2 A AR 223K ) (DD 2005—
03) 1+ b JF i M ERfb 2= PEAN LT ) (DZ/T 0295—
2016) [ T 2K
2.4 BERKEIEN T E

ARV S PR AR 4 2 B ) 5 XURS: A
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FERI(US EPA, 1989, 1996, 2002) Jy JLfilt, 4545 W%
X KA AR 2R 1 0 2 S B, 256 2 R4
JEICE H A S, PRI OBk 3K R AT
SR G E A R G R B fa R XU . RIS XN
ERIFEFZENFK, HASCEY)RERRE T
ZEIKFEERA, BT 5% XA 20 AU A A Bu
AR o 24 4b R R B A KRG 4R TR H
$A & CDI(mg/kg d) it A= (D)5 Hrp C &
IR AR S 9 B 4 Ja VR B (mg/kg) , IR J2 /KRR AT 5K
i) H A & (kg/d), EF JEBEEH% (d/y), ED J2&:
R (y), BW 2R ARIRE (kg), AT R°FH
YEHIEEN(d) o ZEAAHSE T, AT=ED-365 d, B4 A
¥4 ED by 72 y, VA BW A 61.75 kg,
JLEE 3275 kgo IR AN B REEA 0.328 mg/d, JL
# 4 0.198 mg/day(Mao et al., 2019; i #2245, 2021) .,
C;xIRxXEFXED

DI=—~ —~—~~ ~ "7 1
¢ BW x AT (1)
CDJ,
HQ,-—R—fDi (2)
HI:ZHQi (3)
i=1

HQ, #/n HFh i 42 J& Je 2 i AE B0 KUK, HI %
INEEG ARSI, B A () F(3) I, Hrh
RID, WF#E &8 2% 5, Cd 24 0.001 mg/kg d.
Cr } 0.003 mg/kg-d. Hg & 0.0003 mg/kg-d. Pb Ay
0.004 mg/kg-d(US EPA, 2011), 4N HI>1, A A AT
B2 X0 N T 0 R 5 1, A7 7 A5 18 1 50 1 XU o
AR HI<1, 0] IA K = A A 32 XU 45 /N el ] 22
AT

Risk;, = ADI x SF, (4)

Riskiow = zl:Risk,- (5)

g RS 5 98 5 &% A - (SF) (kg-d/mg) 4
Ko BASE S8 0BV A (Risk, ) AT LA (4)
T, 285 208 KUK (Riskyew ) 2 A0 (5) 154 8
SiE BRI T As 1.5, Cr 2 0.5, Pb g 0.0085, Cd
4 15(US EPA, 2011) o 4 Risk,,, 3¢ # Risk, /N T
13107 B, O KU AT 2008 AT, 2 Riskyy T
1x107°~1x 107, & B Bugm KU 4k T 7] #2322 7K, i

2 Risk,o,> 1} 107 TUIA Sy KU 2% 31 AN 0] 452 52 1) 7K
S, 7 224 SR BUHE it A AR RS o
2.5 #iEAIE

A SCHH K ER F AreGIS 10.8, CorelDRAW
2021 Fl Origin 2021 B AF42 il 52 B, #5485 S %
Microsoft Office Excel 2013 /4 F1 SPSS 22 ¥ {-if
(RN i

3 4RSI

3.1 TEMKBHESENSEFE

5T IX L mmE, 1358 pH “F34{H N 5.88,
MK 5.80, ARALVE AT 4.73~7.75, 55 R ECH
12%. Bx As oo, 3+ Cd. Cr, Hg, PbixX 4 Ff
BELREICR W& Y& TV RZE ek
2= 2%0(0~20 cm), Ho 3 Cd P& 0 0.49
mg/kg, & VTP 2 + B BR L 24 S 800 2.39 1%
(£ 1) M RS o A HH b - 1875 e U
BEAREGRIT) Y(GB 15618—2018) HHILAE (19 KUK
07 3k (R DRSS 5 S A X6 A 9 X - 8 b B 4 J 0k A 7
PEMY . S5 R, BFSEIX ORI 15 e XU 5 i {E A
FEflo Cr. Hg. Pb, As 75 J KU FAIC, AL 3 FFFF 5
Hg & TR IEE ., 2% cd fAE—ER
15 YL XU, A 80 143 Cd Jo R & i T KU B
18, AEREAR SR Y 62%.

R XK AEFF LA R SRRt as R (€ 1)
N KAEAFSE R CAd TR & i, P& E N
0.24 mg/kg, 7 & 75 F A T 0.01~0.91 mg/kg, Cr,
Hg. Pb A1 As V-3 & AR KN 0.23 mg/kg. 0.004
mg/kg. 0.09 mg/kg F1 0.07 mg/kg, JCit Wb Fh & 4 &
LR, RN ELF R, BR R E T
50%. AWFFEKYE CE M 2 E R & s g
PIFR A ) (GB 2762—2022) X 7K FE b 5L 8 4 i 15
AT . 129 7K FEAFEE Cd. Pb Fil As BRI
Bk 5T 0E. 4 R 2 2F. KAERFSE T Cd B9
PR, FAR R A 44 %, DEIARFFE X B Cd oK 5|
KRR B2 A ) B o i, AR R
JKAEXT Cd BA B & R 7, I pg Oy HoAth
XAl & KA R Cd B IS (Wen et al., 2020; 35
A5 20215 XA RS, 2022) o KFEVE RBFSE X & 2
P EAEY, A — 2 KRS Cd & s A 5
R 11t R IR 1) A
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x1 tEPEEETESTESIT ( mg/kg, N=129)
Table 1 Statistics of heavy metal elements in soil ( mg/kg, N=129 )

FEmISH BN Cd Cr Hg Pb As pH
FEE 0.49 75.69 0.188 40.06 8.79 5.88
TR EL 0.46 73.20 0.170 38.40 8.79 5.80
f/ME 0.16 21.40 0.028 26.00 0.90 4.73
+ IS NE 1.26 187.70 0.990 97.20 22.00 7.5
e Bt 22 0.21 22.44 0.108 8.54 452 0.73
CV% 42.87 29.65 57.18 21.31 51.41 12.37
TR Z Bt ER LS50 0.205 63 0.065 34 9.5
R i 19 /N 80 0 3 0 0
Cd Cr Hg Pb THlAs
SFEIME 0.24 0.23 0.004 0.09 0.07
K rRALEL 0.18 0.21 0.003 0.08 0.06
o f/ME 0.01 0.08 0.000 0.04 0.01
iz e
¥ j:;j«\ﬂﬂ 0.91 0.83 0.018 0.72 0.21
5 Tt 22 0.21 0.14 0.002 0.09 0.05
CV% 87.67 59.09 65.74 96.69 68.67
o [ A AR 0.2 1.0 0.02 0.2 0.2

VE: afEEF A (20200 5 bR EEZKARME (EMTISREMREY (GB2762—2022) .

3.2 TE-KBHLELE Cd TEMTN X R

E— W5 ke B, ST IX 14 Cd B9T5 G rE
gE R 5 RAEY) Cd (0% 2V 45 RAFAE —E W 2
SE, H MRS . A 2w ARBFSEA 41 1F
HECd SRR Tk, 88 Mt cd SR ES T
TR, R TASHIME ., 2 57 MR RkESE od Sl
B, o 14 P45 R Y 118 Cd B K XURS i
{BL, 43 {455 17 ) -39 Cd 25 v T JRURSS: 0 e 1L (EL AP
TR — AN 2 11 Cd AR U i ik
(B2 38 T 10 48, (A 9% IX 38 Cd I T 0 BE
B K FEFFSE Cd PR IR B 34.15%, [R>S +
B Cd & i m T A, KT HIER, 45 53.41%
PR FEAFSE Cd & B G (B X e EE M &
s TS Je M R ) (GB 2762—2022) #5E 1Y 5B
B 7EH ERREEEIX )AL DX 307 s 3R
+4 Cd FE5KRE Cd S EX A —S B S (4
WA 2008; BATHTEE, 2012; XA, 2022) . it
WK BRSPS, AE7E — 2 AR F T FI AR, TC
LR IR B R 2 A 7 PR e AR f B, 76

B RKRE AP TAEh B —E R BR

*2 TESXMKTEE Cd BiRRST
Table 2 Statistics of cadmium content exceeding standard
in soil and rice seeds

HECAS jti%{\fkﬁ/ ﬁ@7k%§*?f0dﬁﬁiﬂz/ fr‘HXﬂ“ﬂfﬁ%/
KTk E 41 14 34.15

i T ik,

Jressy 88 43 46.59

T A58 XK R AR S Cd b () U4 kg 7™ T
AR FENF Cd TR AT . it 45 cd
T pH E 5 /KRS Cd xR R E (| 2) ]
DLBH S A, KRR SE Cd @ o RE s A oy A T
+ 4 pH (HEAR M ERYE - 5eh . 250 M sE X
AN[A] 3 pH {E X [H] . +3E Cd FUKRIFFE Cd &
bR k(& 3), b + 48 pH (3, -3
Cd & i 5K SE Cd & it A ka3 i, 31
Cd & bl pH (B IIEEIn, WKFAFSE Cd & &
Wit o 1 8 R PR U 55 B W I . 2 -3 pH EAR T
5.50 i, 13 Cd P& &4 0.383 mg/kg, /KAF AT
S CdFEH & & 0.298 mg/kg, + 3 pHH AT
5.50~6.50 B, £ Cd “FH & EIE A 0.509 mg/kg,
IKFEHFSE Cd -3 & B UK, 24 0.267 mg/kg.
+3E pH A T 6.50~7.50 i, +3E Cd -3 7 =14
fnZ 0.600 mg/kg, KFFHF L Cd 35w &
A%, 7 0.056 mg/kg, pHE KT 7.5 Wf, 13k
S48 ik 0.868 mg/kg, K R FESE A ALK
0.066 mg/kg. FifiE + 15 pH (E KGN, 135 Cd 1Y
SERE RGN T 2.26 4%, HAKFEFF ST Cd /9 5
FEAR T 4.5 4% AKAEFFIC AR 2l 58.7% FEAR
2 0, 5K RA AR, 15 Cd & T e (A
U R B IR 0 3, 7E 138 pH KT 7.50 B i
M—E ) EF.
3.3 11 Cd &N RIS

3 Cd TR RAAL S G HAY A %YM
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Fig.2 Relationship between soil pH, Cd content and Cd content in rice seeds
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Fig.3 Distribution of Cd content in soil and rice seeds in the
study area

0, Y I A I R AR AR, B A REAH B
Eedb, NERIER S MIE T Cd WG Sh A
B (R4S, 2005; Deng et al., 2019; X135 Hl
Jilif, 2020) o SR FHHELRAREU, XTHR R - 4980 5
Cd POKIEA(FL) | B2 (F2) | kiR ai 648
(F3) . BAR4E &4 (F4) . B B s & &
(F5) . #A ML A4 (F6) FzkitE A (F7) 7 A [AIE
& Cd S R TINS5 R RN RIE SR
X 14 Cd fe FEAFAEIE K, 5 35.54%, HAbIE

A ZBUMRI R BT IR A5 5 75 (16.92% ) >Hik
FRER 25 A A5 (14.91%) > 55 138 #1245 (13.53% ) >8k i
FAEE A (13.26%) > A P ES A 45(5.43)>7K
B (04%) o e H RO > B G T R
(pH<5.5) | MR (5.5<pH<6.5) . i (6.5<pH<
7.5) . Bl (pH>7.5) L 4Erp Cd STLE I A1k .
SEIR WRTERIRAE T, KIERS Cd 15 Hedsermr, 12
SR EKEAS Cd 5 IR, YT 1% BT
A Cd fE R R M 4 o5 L i =i, T 17.38%,
Wil HETRPE R i, B T RS IR A Cd Y R
o BRERERZE A7 Cd AR b XTie & 2%, it 358
ISR S5 RE )2 pH (B BIURK, XY 48 pH R AT
H5 SR Sk i i ABRBE o, AH S, pH B TH
AR TRIREE A . DF5T IX IR IR SR 45 & 75
Cd Fifi 75 1 M8 0 1k 386 5, Bb 651 % 9 R G, (H 24
pH>7.5 B, kR $h 45 A 8 LB B35, 5t
18.47%. JEFHIRES G4 Cd H5kIREL LS Cd 28
fEEHIA —3, BERA A Cd P IREE b
P, A MLES B A TER MR b o e o 5
A Cd i BERG SR R0, 24 pH>7.5 BEH S H
I —E R A 4)

KA Cd. B F 38 A Cd FIBR R 55 45

o
Cd — BN 2 5 5 WA ORI RIS, I e

N
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Fig.4 Distribution of various forms of cadmium in soil

FREE A4 Cd. YA A e A28 Cd MR LS &
A Cd — M5 0 ME LLB A 9 e R, AR TR S
Cd JEFE B R AP AE T R v, AR Z 1+ 4
BRI SE , FRIE S Cd AN ARYIA, B
A W W A1) (4P e 2% 25 2009; Wen et al., 2020
XUTHE 2 FUE I, 2020) o 3l A S PE BT (36 3), BiF
58 XKAEFFSE Cd i S5KIEZS Cd(F1) |, 3135
A CA(F2) B o 2 1E A G KR, MO R B0 R
0.440 F1 0.304, 55k A CA(F7) S i & A G %
R, XA ECH-0.356, 5HAME Cd HFMEA I
Fo KRIHFSE Cd 5 13 pH (5 B AR,
MR RECN-0.468, BRI F, L Cd KT
A BT A AR S =R RATTE S XK R b S
Cd FatHAA B, R T3 pH (E3m, W5
X 44 Cd 8 TASH SRR IE 00 5 F AR, sk
A s, AR R M AR D, Cd AR
PR RE
3.4 AR R TR

B KBS PEAN A A S AR, S 3 P B2

Aty AR HE B | 5% 46 i b At BRE A6 3 ) AT e
AT FLA TN T3 i, AN A e XU P74 B 36 FH
HAREHFEVNRBEESREG . HIEESER
SRT L 3k {2k N 1 25 2 i =t AR, (2
HIEAWRIZINT L EYRA N R, fF 07 E
WA L RAEY— AR, BT e R
DIKFE R EZEBY), WA ST Y RERE EEE
FEIKFEAFFSE B o MR AF 5T XK R RF 52 B AR
F T HAR AR OC S AL, PR IS Xl - K A
K132 R G0 T 4 B JT R AR R fE e XU, 7F T4
JEICE H BB A S H 3L R T, E— BT
DX B B0 IR, % A 0 AU o

AF 5T DX B S0 KU PR 25 5 s L 4 XU
PEE & TN, AN 4R TR IEEUE A (HQ)
PHEM I K Cd>Pb>Hg>As>Cr, {{ Cd 14 2 X
Fee gt 1, JLE R TR, JLE A AR AES0E
AR F6 053 )k 1.453 A1 1.276. JLEE AL BLAE
o AUz (HD 318 3508 2.577 F 1458, AR
g KU 48 B S E 4L 1 F, Cd By BTk A7 F)

R 3 KFEFE Cd S5 115 pH E. 11T Cd ESHHEXE

Table 3 Correlation of Cd content in rice seeds with soil pH and Cd forms in soil

F1 F2 F3 F4

F5 F6 F7 +i%Cd pH

JKFEFFEECd 0.440™ 0.304™ 0.092 0.079

—0.077 0.252° —0.356™ —0.134 —0.468™

T HFE0.0540 (W) » AARMERZE; **E0.01200] (XUR) , MRIERE.
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87.53%, Ut 5% X A7 7638 1 B FH /KRR AT 55 5 | S 12
PRI B XU, Cd & SZ MBI DX E S0 XU 1) e 2 2
FF. HFHRTHEA As, Cd, Cr il Pb i EUE AU
fH, RIEARR iR 4 FhoT R B0 . 8%
N, BUE KT8 5107 15, 7] REAA e —E B0
B s AF 1075~107* B, A7 AE— 2 B 80 KU, (HAE
AT 237 (R PN 5 Y B0 XURS R B<107° B, AT 3
e KU o i 26 4 a] IR ST IX R 0 XU 45 Bk
(Risk o) AL T ILEE, A FILZE -3 {E 550
H1.97x1072 f12.24x107%, 4 FESIBICREAIAR
09 KRS 48 BT BE i KRB /N R Cd(1.91x107°) >
As(7.43x10%)>Cr(5.61x10*)>Pb(3.60x10°°) , JL#
B U T 25T 34 (E R EN/N A Cd(2.18%1077)>
As(8.46x107*)>Cr(6.38x10*)>Pb(4.09x10°°) , #f
I8 X AFAE — 2 B U KU, Hirp Cd g fe 2
AU L o

4 45 B
(DWFFEIX 135 Cd P& 0.49 mg/kg, i

* 4 JEBUEXS FI BRI R KB HE 4L

Table 4 Non-carcinogenic risk and carcinogenic health risk

index
s KSR Fgm AT 5L
Vi CPIMAE S FHIME
0.002~ . 1.20x10 4~ ,4
HQ,, e 0.010  Risk,, 3.03%10° 7.43%10
0.048~ . 7.17x10*~ B
HQqq 482 1276  Riske, 123%10° 1.91x10
0.001~ . 2.10x10*~ ,4
\ HQ, 0003 0001 Riske, 5 1ox]gs  S61%10
BA 0.020~
HQy, 6315 0.065 — - —
0.033~ . 1.13x107°~ B
HQ,, 0.958 0.106  Risky, 3.26x10°° 3.60x10
0.157~ . 1.12x107~ .
HI 5.025 1.458  Risk,, 7 30x10°2 1.97x10
0.002~ . 1.36x10 4~ B
HQ,, 0.046 0.011  Risk,, 3.45%10° 8.46x10
0.054~ . 8.16x10*~ ,
HQ, sq00 1453 Riskes g ng 12 218710
0.0001~ . 2.39x10*~ ,4
L HQ, 0003 0001 Risk,, 5 a9x]gs  6:38%10
0.022~
HQy, 0.359 0.075 — — _
0.0378~ . 1.29x10°~ B
HQy, 1,090 0.120  Risky, 371075 4.09x10
0.776~ . 1.27x107~ .
L Risko ¢ 3y 102 224%10

EFRTUAARELET RME. A o+
Cd & it TR e, & BFEARR 62%, 57 147K
FEOFFSE Cd MitR, HPREEN 44%.

(2) 5T X+ Cd 1975 G A 25 SR S5 K G FF
S Cd RPN s R MR 25 . AR BRI FLVE
M, A7 —E PR FNR ISR, TO3k R a8 2 R 4
M2 4 A 7= PR R AN ARAR R AR, 7E4E /K
G TR B —E )RR, 14 pH (H2
FEM R R, A TR, +5h cd &
G T 2.3 4%, AKFEFFSE Cd BRIk T 4.5 1%

Q)R X T IEH KL Cd & R FFER IR
R BRI (35.54% ) >JEFATRAS 575 (16.92% ) >k iR
G (14.91%) > 8 T30 75 (13.53% ) >4 4
WA A (13.26% ) > A PSS G 45(5.43)>K
A004%) . HXHES TSR BN, LHEPKRBES
Cd, BT Cd MFRED Cd = FRAFIE 5T
IKFEATFSE Cd i HL W MR . 7SR R T + HEIR
i, Cd AP

(4) Nt B XU 1 435 SR 87 L3 g XU
F RN, JE S0 R A0 KU 7 25N Cd.
Cd AU bR TG Z 1M HLX A S A e AT 4%
o P A B XU, N i — 25 I A Y X N T 4 R
Cd AR A FIFFE TAE, (B a2 4.
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