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Health Risk Assessment and Env1r0nmental Benchmark of Heavy Metals in Cultlvated

.-' 7

Land in Wanjlang Economic ane s /€y & g
LIU Hai' WEI Wel , SONG Yang', PAN Yang = “HUANE Jlan mln . &
(1. Public Geological Suney Management Center in Anhui Provmce Hefei 230091 China; 2. Collegé of fl{chllecmre and'Urban Rural Planning, Sichuan Agncultural
University, Chengdu 611830 Chma) ¥ I 4 : v J

Abstraet : Fopusmg on the' cuhlvated land in Wanjiang Economic Zone 338 sets off Soil samples of rice, wheat, and their roots were callected; the concentrations of five heavy

metals (As, Cdj Cr, Hg, and Pb) were determined; the spil-crop“pollution™ cha,l_‘ac*[’erlstlc% were evaluated using the method of geo-accumulation index and comprehensive
evaluafion’ " human health risk of ingesting heavy metals from crops w4s assessed; and the soil environmental reference value of the regional cultivated land was inverted
based on thelépecies sensitive distribution model (SSD). The results showed that in lhe study area, the soil of rice and wheat was polluted by heavy metals (As, Cd, Cr, Hg,
and Pb) in varying degrees, among which Cd was the primary pollution factor of rice, with the over-standard rate of 13.33%, and Cr was the main over-standard factor of
wheat, with the over-standard rate of 11.32%. The cumulative index showed that the percentage of Cd pollution in rice was 80. 7%, and that in wheat was 35.85%. Contrary
to the high pollution level of soil heavy metals, only 17.19% and 7. 55% of Cd in rice and wheat exceeded the national food safety limit, and the accumulation capacity of the
heavy metal Cd was rice > wheat. The health risk assessment indicated that heavy metals had high non-carcinogenic risk and unacceptable carcinogenic risk to adults and
children in this study. The carcinogenic risk of rice intake was higher than that of wheat, and the health risk of children was higher than that of adults. SSD inversion showed
that the reference values of As, Cd, Cr, Hg, and Pb in paddy soil in the study area were an HC, of 6.24, 0.13, 258.27, 0.12, and 53.61 mg-kg ™" and an HCyy of
68.81,5.71, 1068.92, 0.80, and 174.22 mg-kg ™", respectively. The reference values of As, Cd, Cr, Hg, and Pb in wheat soil HCy were 32.99, 0.04, 271. 14,
0.09, and 47.53 mg-kg ™", and the values of HCy, were 225.28, 0.71, 998.58, 1.43, and 241.99 mg-kg ™", respectively. The reverse analysis showed that the HC, of
heavy metals in rice and wheat were lower than the soil risk screening values in the current standard to varying degrees. The current soil standard had loosened for the
evaluation results of this region.

Key words: Wanjiang economic zone; soil; heavy metal; health risk assessment; environmental benchmark
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7E4.65 ~ 8. 38 [il] | A (E h 6. 47 ; /N %«’ﬂhi%
pH 7E 4. 58 ~ 8. 03.2 ] 2P K 6. 15(%1) Y
EEH:f;t%w(As) w(Cd) w(Cr) w(Hg)*ﬂ w'(Pb)
T3 {5 4710.93 | 043147 71.93. 0. 08 il 35. 62".
/J\z%iﬂziiﬁ w(As) ., w(Cd), w(Cr)"
w(Hg) w(Pb)qu'JI{Ejj 11.50, 0. 157 88]8
0.05 F127.33 mg-kg ™' GEi R Rk RE I Cd |
Hg F1 Pb & I B 25 T/NEH (P <0.05)

mg-kg ™'

e NP Cr EE R E WS TR (P <
L R R ST RAE - R R AR A 0.05) 1 As ZERIAK.
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Table 1  Descriptive statistics of heavy metal concentrations in agricultural soils

WH giitE As Cd Cr Hg Pb pH
KA/ mg kg ™! 91.90 2.45 242. 40 0.30 441. 50 8.38
Fe/ME/mg kg ™! 0.90 0.08 13. 80 0.02 15. 10 4.65
KA H " {E/mg-kg ™! 9.20 0.22 67.70 0.07 30. 60 6. 40
(n=285) P4 {fi/mg-kg~! 10.93 0.31 71.93 0.08 35.62 6. 47
FrifEZ/ mg-kg ™! 8.52 0.30 29.24 0.04 32.19 0.97
75 S Z A 0.78 0.95 0.41 0.54 0.90 0.15
e KA/ mg kg ™! 29. 80 0.85 330. 90 0.33 49.20 8.03
B/ M/ mg-kg ™! 2.60 0.07 41.10 0.02 17. 80 4.58
NEH PE/mg-kg ! 10. 90 0.13 72.20 0.04 27.50 5.90
(n=53)  Fi{l/mg-kg~! 11.50 0.15 88.78 0.05 27.33 6.15
FrifE2/ mg-kg ™! 5.41 0.11 56. 24 0.05 5.72 1.00
5 Z R 0.47 0.70 0.63 0.91 0.21 0.16

ZHE LR S R E 9.4 0. 104 69. 4 0. 041 25.9
/mg-kg™! B 4 Y \{EW 9 0. 097 66. 5 0.33 26. 6 /
1) pH TGRS, « /" Fm Ll

KR H L E SR A 7 REBOR/IMERIK R . Cd
(0.95) >Pb(0.90) > As(0.78) > Hg(0.54) > Cr
(0.41) ,Hrh cd, Pb. As Fl Hg SAsmas 50 i/

F b+ 3 4 )RR R B/ IMEKIR A : Heg (0.91) >
Cd(0.70) > Cr(0.63) >As(0.47) >Pb(0.21),H
W Hg, Cd Fl Cr AR 540 S0 R A8 S B 5 /K A
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HELA B 22 5. RIIWFST X -1 i 4 g HoA B i
55 ) S 5ok , 32 N 2R3 st k7.

ST B A 5 S E AL B B SO L
(1) WIS IX KRS AN E P ) Hg &K T
LA TS SES, KR E S BT R ¥ &
(B, KR A Cd 5 527 0 R V17 3 4ok 1 1
B SEML B HHET R0 3 580 3. 22 £, AT
RH ARSI 5E 1. 03 ~ 1. 98 f5 A%, XK
WFFE X HF L+ 1 T 4 R A e B B 4R PR KR
B BB AR A P R AR AR v, K
it P AL AR AR, S 3R 4 R 0 5 4B Ah, AR X
SEAIFGY DX R A VLA T it TR (%) AR i B 4 i, B
AR 1 v b SR S SR Y R R SR A i —
LEHELEEEY.

®2 TEESREFEENHER L _

2.2 HIEHES RGN

PIIRATE bR (GB 1568-2018 ) 4 1 XU 7
VRN P AR o, 15 /KR FH 1498 Cd ek 1= 38 X
W6 0 e Y o5 e A 13.33%, Cd V5 448 s, /K Rg
R ARG, IR A As (4.21%) 1 Pb
(1.75% ) FITA FES Cr Fl Hg 2 ¥ 76 XU 07 26 1
ZWN. /N I Cr HARHEN 11.32%), Cr 15 Q5%
150, R /INE b ) B E BRI PR, LR As(1.89% ),
JITAFESL Cd, He A1 Ph 25 5 35 78 XU 0 2618 2 1N
(F2). WFFEIX 2 kb IS 75 YRR AE J0 K R B
ZE 5 —J7 1 T B SR AS R A 2 A 4 4 o 4
i P DRGSO E (B AN [R) 5 BP0 51 o B 25, 50—
J7 1 T 8 SHEE T A — 20 6 KRG 522 Cd
15 XA A Cd Kok R RN R 2 —

Table 2 Number and ratio of excess pollution risk screening in soili-s f 21 5
i N ‘ ek R O B A 5 (o [/ %) o [/ &
e JLE —
pH<5.5 5.5 <pH<6; 5.4 6.5 <pH<7.5 pH>7.5 JE g —
EAIPES ¢ 58 99 ¥ 64 [# ¢ 1\ %5 &
As 1(1.72) ~2(2.02), 3(4.69) 6(9.38) 12(4. 219 d ..;;w
JK G Cd  ~11(18.97) [ ola(a 4y 6(9.38) ] 7(10.94) 38(13.38) [ ‘
(n=285) e )00 p(o;.’ ‘_l,.-'.;,-.--"- 0(0) [ % 060 \ r 0(0) ) :
He' g | 0(0) W0 0(0) VI Yy € o ' Ty
b [ 1(1.72) P A 1(1.56) 1(1.56) 5(1.075) =
DX p A 18 g 4 13 N A 53 " 3
y As T 0(0) 7ofo). B I 0(0) 5114, 29) 1(1.89) o
Ozl led ga 00) o)) 0(0) i 0(0) u 0(0)
(n i53)i-' Hc#‘ .4‘(22 22) M.IA(’6 67%4 __.:J.mf 1(7.69) 0(0) 6(11.32)
. He 0(0) Fo)" = 0(0) 0(0) 0(0)
B 0(0) 000) 0(0) 0(0) 0(0)

M BREHO T B LS AN 2 iR, KRS H 4
4 A b B FFE OB E K /AMK IR by - €d (0. 759)
>Ph( =0.317) > As( —0.561) > Cr( —0.572) >
Hg( -2.802). MESJEIGJSEFORE , bk He AT

() 7 F

L]

6 L L 1 l I
As Cd Cr Hg Pb

eI YA AR TC R YA E AN R S 95 g, Horp
Cd 32 B - EEV5 YL i LG Ry 45. 61%, T B TS - 1 Lt
i 24. 56% , " BE-58 5 YL 1 HL B R 10. 53%, 11T As
Cr A1 Pb LATCT5 4 /KPR F(80% LA L) .

(b) 7N H
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-4 L

-6 ] L L 1 ]
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Fig. 2 Evaluation results of geoaccumulation index of agricultural soils
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/NG M - 3 T 4 A b BREFR B KM IR
Jg:Cd( =0.098) >Cr( —0.330) >As( —=0.379) >
Pb( -0.576) >Hg( -3.448). & Hg NAEAETS Y4
Hb /NG A LN T 4 R 0T R AR R S R
(Ri5 5y, o Cd 5% B2 - 25 4y L ) 35 35. 85%,
As 7 V5 Ll b 16. 98% , Cr F1 Ph DL IG5 Yt
KRNI 90% L B . 28 E P, WF5T IX + 3
Fod G mER, MRa RS &Y B
JEM e i R A Ak X0 A b X B A R
15 YR BUAE L.

2.3 RAEWFFSCE SR S

ST XOKFEAF LN AP b HL G e & i Se it

W% 3. KREFFZ w(As) . w(Cd) . w(Cr) . w(Hg)

Flw (Pb) 197G FE 43 %)~ 0.01 ~0.350, 0.005 ~
2.553.0.080 ~0.660. 0.002 ~0.033 F10.034 ~
0.139 mg-kg™', “F ¥ {H 4 il 24 0.100, 0.120,
0.128. 0.005 #10. 057 mg-kg™"'; As. Cd. Cr Fl Hg
B Ph 2S5 25 55 I, 25 (A SR AR R, Cd ol
SEHHIIRAS S (CV > 100% ) , Hg J 5878 5 (50% <
CV < 100% ), H 4 Ky b & 5 BE A8 5. /N 22 6F 58
w(As) , w(Cd) ., (Cr) ., o(Hg) Ml o(Pb) KL H
435124 0.030 ~ 0.064., 0.019 ~0.213, 0.110 ~
0.380. 0.001 ~0.013 F10. 050 ~0. 330 mg-kg ", F
YIE 4354 0. 046, 0.052 ., 0. 156, 0.003 F10. 119
mg-kg ™'y SUKFEFFSRIE, Cd Ml Hg RyomAs 5 H
RICEB R AR

R3 KIEMHIESESESRIT

Table 3 Statistics of heavy metal contents of rice and wheat

- . Frit/mg kg ! s o ABIEE ol N o
ME RERIR e o i WEE (oA /% N
As 0.010 0.350 0. 090 0. 100 0.048 0479 2.80 0.501
. Cd 0.005 2.553 0.054°  0.120 0.207 | 1.727 | 41719 0.599_I.,..-"“" r 4 F
(n7:225) Cr 0.080 0. 660 0.420 0.128 0.062 | ‘0.43}_1 . lo,Qo 0.128 4 0.648 7
Hg _ 0.002 0.033 0/005 0.005 0.003 / . 0.574 1.05 0.241 ) ~ ¢
Pb | 0.034 0.139 1" 0/052, /01057 0.017/ . 07296 4 19.00 0.284
i A$ '~ 0.030 0.064] /1 0047 47 0.046 0.009 4 # 00203 +. 0200 0.092
N Ld [ 40,019 0.213 ’_, 045"":-- 0.052 0.037 4 0.700 boss 0.525/ >
(ffs) Jeed oo 0?“380 i e 140% 70,156 0.051 £0.326“ % 0.00 0.156 0.418
Hge . 0.001 0.013) .+ /1000 0:003 0.002 5 '0.715 0.00 0. 150 E
Ph . 0.050 0.3304 | oylo?) C 0,119 0.053 0440 0.00 0.239 '

15 YL IBRE FR vfE (GB 2762-2017) 41, As, Cd F1 Hg
(AR 2. 80% . 17. 19% Fil 1. 05% , TifE /N
ERFIAES R Cd A 7.55% BArAh, KA u R
A It IRA T A BR AR . SR AT X AR
YEMIRFSELL Cd MR R 3 AR SETE Cd BIT5 L.
2.4 RAEYNTSCE & 15 Yt

KT B FHRECR N 2R B AR BTN T B

12 |- (a) KFS

10

Pl
£
|

Cr Hg Pb

PKRRESETR IR Cr Al P AR B T 5% e

FE X AKABFINZZ (75 YA A, 45 SR 3% 3 Fn &l 3. iF
FEXOKREMI/NE As. Cd, Cr, Hg Fl Pb AYBA N 115
PUFREL(PL) FIEB /N T 1 (3R 3) , RAKFIHFF L
FI/INZ K 52 4 i 1 Yo K. AR R /K RS FF S5 171 75,
Cd TCERIT Y, i5 Y FEE V5 42 5 L9 40 51 ok
12.28% . 2. 81% M12. 11% . As #l Hg A /D EHFE M K
BI5Ys Cr FI Ph R ICTG Y. INEEAFIRANA Cd B FE
FEAE DTG G, R 05 YL A e IS G i HL 451 4 51
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Fig. 3 Evaluation results of single factor index of agricultural soils
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H'5.66% F1 1.89% . AT WARAEY ¥ 5L FEZAZ Cd
15 Y.

IKREAT SN/ INZEHT 52 04 R A 2 48 50 (NP 4351
0,648 F10. 418 (3 3) . KM IT X ARAEY 31K
b T2 GRS AR TR S AF AR5 G KA R 5K
BisYe . s YR S Y R B A 10, 53%
1.05% F1 1. 40% ; 1 /N2 KA 3.77% FEdh R
BRIm YL BER R, K REAT S 4 Jm T Y L/ NAE
SH k.

2.5 WE4JEEERE
48 T BN R S 0 R A B BUE +

35

e 4R U AR Bk — 0 KRR
hE SR N E R RSN N As (0.0123 =
0.0098) . Cd(0.4358 +0.4993) ., Cr(0.0020 =
0.0013), Hg(0.0750 +£0.0482) #1 Pb (0. 001 8 =
0.0006) [Kl4(a)]. KM LIEHEEELED
AE I R/IMKIR A . Cd > Hg > As > Cr > Pb. ffF 5845

SRR HAR—2 N Ok R S N R E 4R Cd,
S Cd RO ) R N 2 — AR KR R TS
YeZ BFE LS TIZ . AKFIXT Cr Fl Ph B9 AR
BURA, AT RE S P Ry 7K A A R 7E I W - B8 b Cr A
Pb Ji7 B B, WA A E R

(a) 7KHH (b) s
3.0 30 |-
25+ 25 |
20 20
R S & 15|
1.0 1.0 !
o Ol é
0 | e - iﬁ - 0| -
—0_5 1 1 1 1 1 —0_5 1 1 1 1 1
As Cd Cr Hg Pb As Cd Cr Hg Pb
s |/ - B RewesscREERT
| : ‘ £l ' Fi'g. 4 B-i"('iaccmﬁh-lla_t_jaﬁff‘actors of rice and wheat

I\ FF TR 4 R I B BB B As
(0.0049 +0.0042) . Cd(0.3900 =0.0300) . Cr
(0.0020+0.0019) . Hg(0.077 1 =0.0588) #1 Ph
(0.0046 +0.0040) [F 4(b) 1. /N L e a4
HE BRI K/MKIK A . Cd > Hg > As > Pb > Cr.
FIRELL Cd & 4 e ol W ., X T B — O iig + 3
Cd FEDT BN EE S G855 TERD
JEBAEAE,CA* 3l Fe? | Ca® "l Zn®* S MBS T
s gy TR ; 75— 7, Zn 5 Cd 7F 13-
RAEY) R G B EAE AR E T Cd [ AE 9 o] 235
SYHIERE B AEDY.

IKFEAFSE Cd 1Y & L TR B a5 T /N 22 A OG0
S48 HAHYIAR %5 Cd B9 MR IS R i iz 7 R R
FfEYIH 35y Cd BAAY B Bk R & KH
AT Cd Bz 5l R & & T/ A, sl i i
TR LN R 2 ~ 6 475
2.6 BEAARNEYREL iR RS TEA
2.6.1 AEBURE R XS TN

W X LE AR A B HKBEA/NERAE SR
PATTAE B0 XS 8 BN E 5 s, stk R R K 5

(a) ], LEEH/KFEEEA Cr, Hg Al Pb (1) BT HE £
B FE £ (HQ) F I ME/NF 1, REKFEH Y Cr,
Hg A1 Pb % JL#E18 B 0 AR B0 KU AN B 8.1 As A
Cd MRS KBS A8 50N 3.97 Fl 1. 42, BB KT 1,
Hrh 97. 89% FEf Y As FRIEEURTE EUORK T 1,Cd
WA 36. 84% ML B IR R AR B T 1, £ W]
As Fll Cd XF )Lz BA B B A 3R B0 K. A
As I BAIRE SUE AR A8 O B KT 1, R T
1 BYRE S EGE 89. 82% . AR LR B /NF 1. 4k
WA 22. 11% 5L Cd 1) 55 R 08 KRS 18 50Kk
1. 60 As F1 Cd XA ELAG 458 v 04 R B0 AU
AR L LER HQ B TN R AR XY
IS L 3E 1 A e 14l S0 AU

TN RULL K5 (b) ], BAEH/NERRA
FEERMN HQ ¥/NT 1, R EH/NEZ X AR
FEAE AR SO (R XU 1% T LB R UL, Bk F4EA
HEARM HQ HME/NTF 1, MW LE AR B
KU 1H As 4154 26. 42% /NEZFRER Y HQ KT 1,3
WI/NAE T i) As XL AN B A — s 1Y Al 350 £ R
AU
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R BN B H/INAZ 51 e ) AR S50 e XU S 4
(HD)/NF 1 A8(E6) , JLEEF AL & K RE f L
B HI/INZZ 51 & i A S50 XU {2t R S HE £ (HT) 3K
T 1, M HFRMAILE > A (P <0.05). RHEH
5T XK R/ INAZ AEAE — 5 19 FF SO g KU L
Y XU AR 2 = TR BVFE IR & v 2

33

(a) I8 JLAE 1 A
1

HQ
T

As Cd Cr Hg Pb As Cd Cr Hg Pb

FTEEFEHEO T, JLIEM 5 R E 5. 4
Huang %" A58t & B T 28R 25 51 53 bk
FEAI/INAZ e As T Cd 3% 2 Fhoe 5 HI B9 5Tk K,
Jo H &K R b, H STk R 2 BN 63.11%
22. 66% . K LT ELRR B SCIEXT R VEY) As T Cd X 2
FROCR AT, LAk Gt AR K & R fa 3

1.6

(b) JLIE 1A

HQ

I
As Cd Cr Hg Pb As Cd Cr Hg Pb

BS BREANRRSEREDERERELEES | | 'y &
Fig. 5 Non—car'éi.nogenic health risk indices in thé study algea‘ : 1 o -‘#_,.'"r“
F | I = 7 i v 4 1 i ol E
KA [eb [ IHg [Cr I
WA ] .c = WA L L
i | 10 . i I N |

1 1
0 05 1.0 L5 2.0 2.5 3.0 3.5 40 45 50 55 6.0 65
HI

0 02 04 06 08 1.0 12 1.4 1.6

o RN AR 2 () AT 35 25 5% (P <0.05)
E6 MRARABBAREONEBIREETY

Fig. 6 Total target hazard quotient of cereal intake in the study area

2.6.2 U KU A
B FAAE Y% e A L3 ) BRI e XU 315 %1
(CR) FIESEE XU A A8 8 (TCR) I 4 R, 45

INAAEY) CR AN TCR FEARR B R AKRE > /N2, B
A > JLEE, KREAY CR 1 TCR 55 T USEPA #7110 x
K A2 K- (10 %), B FHWFSE X (7K R RN

®4 BRAREVBNESENHERENRE

Table 4  Risk of carcinogenic exposure to heavy metals in different crops

CR
RH As Cd Cr Pb ek

H/IME 1.53E -05 3.11E -05 6.93E - 07 2.95E - 07 7.25E -05

JL#E IS NEN 5.35E - 04 1.59E - 02 5.72E - 06 1.20E - 06 1.60E - 02

IKAE SFH(E 1.53E - 04 7.45E - 04 1.11E -06 4.92E - 07 9.00E - 04

(n=285) /A 3.20E -05 6.50E - 05 1.45E - 06 6. 16E - 07 1.52E - 04

N N1 1.12E -03 3.32E-02 1.20E -05 2.52E -06 3.35E -02

SR 3.20E - 04 1.56E -03 2.32E -06 1.03E - 06 1.88E -03

/M 2.18E - 05 5.62E - 05 4.54E -07 2.06E - 07 8.70E - 05

JLE INE] 4.66F - 05 6.31E -04 1.57E - 06 1.36E -06 6.68E — 04

INEE FHIME 3.37E -05 1.55E -04 6. 44F - 07 4.93F - 07 1.90F - 04

(n=53) /M 3.94E - 05 1.02E -04 8.19E - 07 3.72E - 07 1.57E - 04

N S NEN 8.41E -05 1.14E - 03 2.83E -06 2.46E - 06 1.21E -03

EHIME 6.08E -05 2.80F - 04 1. 16E - 06 8.89E - 07 3.43E - 04
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Xof B ST e B ik o ) ™ . 3 A0, AR Cd
JEEXT TCR B 5Tk R (5 81. 70% , Wi WA AR AEY) Cd
G R ) B B0 il B XU, A4 S B IR . A A 2
i PG 1 R OR A A 0 KRS, IR LR A
ZRET RIS REAREY IR AR L E SRS FERE
IR ¥ Cd /BN &8T5 e b i TAE i
SeEiil 69 o0 2, SR BUIE 24 15 it F X A 9T X 4 0
HEATIA B
2.7 - HERSE I ME(E

FF Logistic 43 AL BULL A /KRG F/INE Hp 45 H
& RIS A (SSD) 4k (B 7). 1 A 5T 32 B
Bt 5 A 7 T i 2k s, D I AR 1 A R 4 Y
Wi R 4 RE R ES, RD R 2, R 2R
SRS TS X KR /N A TR 4% T 4 R G R Oy
A 2 E R AR —2, H 2 FEYI X AR & 48 &
SERFIE AT W I 22 52 45 BR KRG A/ NZE Cd Fi P
LR A B R[], KRS Cd iR Z L T 0
~30 ], Mi/NE R Cd T4 AE 0 ~ 8 240, K

i Cd il R N2 W BERE , DMK AR SN 22
X Cd AW T AR BE ) B, BURE RS KA
T Ph g B ARAE 0 ~ 1000 Z [H], H 3225k 32l
28R J7  ULBIKAE XS Ph (¥ W W = 4R R o8k , Tl /N A2
TEMZe B3 A3 %) /N XS Ph BBURAEAR.

BEANKAER/NE As B Z BT 0 ~ 400 2
], Cr B ZH0U5ATF 0 ~ 1 00010 ~800 Z ], Hg &
HURTE 0 ~40 Z (8], IRITR sl B0 4 K 4o
T S, ELACRE 4 e AR A X/ A2 BB, ]
G JA T KR W AT A RE ) R, U A
%[8]‘

BT Logistic S EAMLLG 7K R RN 4
GxJm A SSD MZk (P 7). ARAE R 2 A R v
i TP PR (GB 2762-2017) BLAE MU A
BRAEL, St 9 T IR 47 95% 1 5% F) K BRI/ 22
LA HC, B HCyJ (8 (% 5). AR fi
(HC,) B Ll 44 T 428 o 318 SE el 7 4%
SRR I HE A Ied, Cr He LPD VRS

100fAs g o0 100 [FCd @ @0 100 [Cr cpE0——0
80 80 80 |
= 60 R =0.999 £ 60 R2=0998 2 60 R2=0998
5 g 5
= 3 3]
© 40 “ a0 a0t
o BBRz
2 el "+
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Fig. 7  Sensitivity distribution (SSD) curves of heavy metals in crops
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WEAH 2 5 2 6.24 . 0.13, 258.27. 0.12 F1 53. 61
mg-kgfl N2 ML 3E As | Cd, Cr, Hg Al Pb fYFREE
FefE(H 32.99. 0.04, 271.14, 0.09 F1 47.53
mg-kg ™', Bi Cr 41, KA H AI/NEHAY As, Cd, Hg
F1Ph A A (A IR T4 FH b - 438 JXURS: e 1
Bk Cr F11 Hg A1, 7K F8 H AN 2 b i LA o0 3 9 3R
FEWEAE AR T I S 3 ME ; Fr A 4 ) & it

PE IS/ INTERAR (3R 5) . AR G 5 B 55 0 5
(ECRVES B 22 (1] 53 A 155 B0 45 AN [R], oK Rs 1 o
As, Cd, Hg Al Pb 5 % iof i 5 {6 b 51 23 531 Oy
83.86%. 88.07%. 14.39% Fl 4.91% , /N4 4 v B
Cd A i FHE b, HoAR o0 REEALE IR FHE .
FWIWTTE DX K AE L /N2 3t 575 ) 52 T 4 U 19 95
B M H Cd ZFE B TSR T

£5 ETF Logistic A A AR R HiFRFEREXH"
Table 5 Classification of farmland soil health risk values based on logistic model fitting formula and model distribution
e -
KAy Tol A At e /I'L”ﬁ{;l iﬁf
As y=99.09 -99. 12/[ 1 + (x/99.23)>% ] 0.999 6.24 68. 81
Cd y=108.61 —118.72/[1 + (x/4.0)"*] 0.998 0.13 5.71
IKFE Cr y=100.35 -97.48/[1 + (x/581.88)* %] 0. 998 258.27 1068. 92
Hg y=100.18 -99.25/[1 + (x/15.97)*10] 0. 998 0.12 0. 80
Pb y=97.99 -92.07/[1 + (%/593.88) %% ] 0. 997 53.61 174.22
As y=101.15 -=96.56/[ 1 + (x/239.02)*%] 0. 992 32.99 22598
Cd y=104.70 —98.87/[ 1 + (x/3.44)>*] 0. 991 0.04 7 oy11IF
INEE Cr y=97.88 -96.26/[ 1 + (x/512.14)>% ] 0.992 271. 14 . “998. 58
Hg y=97.74 -98.01/[ 1 + (x/15.74)%3] =0: 996 0.09 1.43
Pb v = 164. 84 — 176. 48/ + (1/374.48) 6] ©0.994 1} 47.53 /24199

1) WS RS 7 95% 5% (BRI EHE TRy K Rish Py AP Cal bl et e it A i i g

RS iE e HIE (P SHITES: S (et oo o

R e A5 T g S0 . T B i
5 th 85 DAL UL ROR AR R - 1 B0 110 HIC,
AT R 1 85 T BT M g X

{EL BRI X8 L OB R 30
U 4 B LB T 30 P 4 I 5 (M

Tofe Fi - 98 KR O . S LA R =
0 X S 7 M S Cd B R 40 32 15 T BRAT - 3
B8 R AT A SCRFSE R 5 8 P L AR = A i
X AFFER R 22 5, 5 U2 M X A T LA 06— B
Y. BRI AR KR ek 2 5, —
07 T T B2 32 75 Mo SR PSS b R (A
USRI pH 25 ) 1 i 1 0026 DR 22 (0 2, o —
Jr T, AR A % 1T 4 R B e R Bt
e HE R (1 22 5
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