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TGP E MBS E, WiV BT 311300)
WE: (B8] #—F THARENTRARSS Onzasativa £ R EX%THRBLIEETL BT LERRGAEFE42IIK,
[ ] T 2018 Fit#FETRA KRG * RIRFRMBE M ERIKEBIAT LI ARG E A, ME LEf K
RGP, 4. B E AR ELBLERESNH, RALRATHF R EFRAET BT EBHE. BELESRAR
FeHOE B A SR TRE G HOEF ARG L T2 857 KT BT EREHATEN, [BR] AREBRLES. 46, BAos
JRESHEMGH AN A 0.01~1.92, 17.60~34.80, 47.00~123.00, 3.97~9.89 mg kg™, FHRELHHHH 036, 25.78, 72.73
Fo 755 mg kg L ER BN T 5 HABT ARG A F0g L34 A (GB/T 368692018 K A5 4 64 L3 4m. 45, 4.
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Survey and risk assessment of soil heavy metals in the main rice
producing areas in Hangjiahu Plain

MA Jiayan'?, MA Jiawei'?, LIU Dan'?, FU Weijun'?, YE Zhenggian'?

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Key Laboratory of Soil Contamination Bioremediation of Zhejiang Province, Zhejiang A&F University, Hangzhou
311300, Zhejiang, China)

Abstract: [Objective] This study aims to investigate the status of heavy metal pollution in soil and rice safety
in Jiaxing, the main paddy field of Oryza sativa in Hangjiahu Plain. [Method] In 2018, Jiaxing City was
selected as the main rice producing area for investigation and analysis. Soil and rice were sampled during rice
harvest period to determine the contents of four heavy metal elements (Cd, Pb, Cr, and As) in soil and rice
samples. The pollution level and risk of heavy metals in paddy soil were evaluated by single factor pollution
index method, Nemero comprehensive pollution index method, potential ecological risk index method and
ecological risk early warning index method. [Result] Contents of Cd, Pb, Cr, and As in soil were 0.01-1.92,
17.60-34.80, 47.00—123.00 and 3.97-9.89 mg-kg ', with an average of 0.36, 25.78, 72.73, and 7.55 mg-kg '
respectively. The proportion of soil samples whose Cd content exceeded the soil safety threshold for rice

production (Safety Threshold Values of Cadmium, Lead, Chromium, Mercury and Arsenic in Soil For Rice
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Production, GB/T 36869—2018) reached 31.82%. The potential ecological risks of the four heavy metals from
strong to weak were Cd, As, Pb, and Cr, and the region as a whole presented slight potential ecological risks. Cd
content in rice grain was safe according to the national criterion, although Cd content exceeded the national
standard (GB/T 36869-2018) in some soil. [Conclusion] All indexes of rice in the study area are in line with
National Food Safety Standard Limits of Contaminants in Food (GB 2762—2017) and the soil is generally at a
safe level for rice production. In the future it’s necessary to monitor changes of heavy metals in soil, especially
transformation and availability of Cd, in order to guarantee safe rice production. [Ch, 1 fig. 8 tab. 29 ref.]

Key words: paddy soil; heavy metal pollution; agricultural product safety; risk assessment; rice cadmium,;

Jiaxing City

BRI UL AR, AR A I EE R . AR, REE R REFIE R,
mifk . TolbAbdERR AWML, A2y fLIEm K AN K BEIESE, A I 98 rh i 5 4w AN RN,
SIEARH PERESEG YRS, SEK-RESBRREAGY, i SWiEst AR, B A0
o AR 4 TS Y In) B A5 ORI, T 4 R S e HLAT RO AN Tk AR 0 A
SO VABEMEE K X R TS YR B AT A, W R E SRS Y, PRI E SRS R
PR R RS P o BT, SRR [ P AN ST R AL £ ST AR T T 4 TS YRR B A IE BTN
ALK e R L ARBEA™ he A A 7 BB SRR BOR SRR AR AR . T R IR E
BRI TR Z, ® WA NP GRS . BEREGE . W RBREGL | WS ERBILS,
1E4 ARG B — A A 7 VR MG — AR HEN P, JKAE Oryza sativa & A58 — RO R, dE
B KWEEY . MAESPOKRERI, 2 BT EUKREA = h i RN E LB YonR ", fEWA
A7 XA A 2R, R AR P A R, (X RORE S m s Yok i, ke
oIl 2 A ERRE K IR R SR A (8 98 A 5 Y PPAR I 98 2L 0O S 2R W VT A AT 3 T T JE X 2 ™ R S 2
—. CVASCERIRGE . 324 H 3 E SR SR R4, WA — ST AN LR E 4R iR IX
Bk, R - K R AR G DR IR AR AT KU R4 o ST Ik, ARBFSE T 2018 4EFE KRR 2, LA
L 0 55 24 T A2 H 4 i 1 e e T 4 498 DXl R o A5 Al R 0 XS BT 4, R K A AE L R IR
KRR, W HIEMBCR R, B 8. MEARELSECETEENE, 455 GB 15618-2018( 1 HErfk:
JEEE A T Hb - T e KU A P bR v GRAT)) . GBI/T 36869—2018 (KRS A F7= i H 3048 . 4%, 4% . K. e
SBI{E ) A GB 2762-2017CE i RiG Y bR 1), X + 38 4 i 15 YR 0 AX 7K R 22 4 A 7= ()5 e AU 0t
Ty, B MR 1, A5 5 24 KRS 1 i & 8 PN 38 & i 15 YL iR B 2 1
1 B LR AR

1 #MEEF&®

1.1 AERERER

Fa 24T HB AR VA ARTEER . KL = AN 7 i E L, 30°21'~31°02'N, 120°18'~121°06'E. 4=
ARG T . WS . SEW . L. s SR () M. FI 2 AKX, RO 4275.05 km?, 4Tl
FEENH 35212 5 N, iz db il m 2, JRAR WX, £HFERSE, WE5H, KRS,
MK F, HIEFERE, FVFHR 159 C, 4 FHBKE 1168.6 mm, 474 H M 2017.0 h, H#K
oo AR ORI TR . W A R E AR TR
1.2 TEHRRESLE

PLATFRGE B 3 24T HIEER 4 805 8o 3w, IS &3t E i miad, Aol X iesE s 4R
P AR 5 Y iy 8, [R] A e e B 5 A Al A5 e 5 PRI RS F A48 (BEARL), R - 4Rk A
FEMb bR RAE . R ENM RS (GPS) EA7, T 2018 4F 10 H /KRS, RERM 0~20 cm + )2
e, R RAEXT R (K R RIRE i o OB LR S AR, AR A URE A LURI L 5 mxS m 1E J5 B
Wik E 6~8 N RAE . TARAE S 29 0.5 kg, HWENRAN L0y, FDUMER B HTFHESR 20 1.0 ke.
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HIERE S HARIT G IR AR, i 2.00 mm G, LA AE pH FIEE 4 @ AT RS R 4380 B rp—38 4
i 0.15 mm G, FHRAIAE HHEA PR A 48 ait . KRR S BURPR 4, DA H SRR i e 25 8 1K
YR, 70 C T EER, BIokE .
1.3 H&om5E

1T 4B A RS IRR-Eh R -5 42 (HNO;-HCI-HCIO,) RS TR M M s ; TR S A
AR AT 0.1 mol- L™ $h MR AR BRI S IR I A2 5 ZK AR F A 7 4 i SR FH A R 100t 1 Ak s I 8 o o IR v vy
TR A B ST WSO TSI 22, % SR KO SR IR O 3 (S 2, e R P D 7 2 S e 143
TE o WU IS XA I [ GRAR M - SRR A OK B AR e S bW o0 A T I s il oA 285 SR A 5 o o 4
PR 43 pH M pH 1Tk 1 b 2.5: 1.0 i4&ME 5 HIEAT AR FH 4% W 2 A Ak - S b i e 71
1.4 SHERENFESHRE

HAT, X TESBISRAEN ITIEARLE, WRIEEM SR r TR 225 UESR LR N
FARBITEAN T3 RN IR SR FARATAN k™ AW £ 2RI DA 8 4R e 20 RN ik, R
AR EOEMNAEY i A 1880k . B RBUL M RIS E0E . WAE AR S HR BOTAN 1A A 25 KU Tl 45
BT Fm 24T KRS 4w 5 e B AR 25 16 5 A S S DA FXURS: T4 .
141 FRFFEBEGFNERAET EB0E AR5 Y5 EHaE £ X 3 5 —5 e i) 15 G
BT . HAR AR

=

Pi=Ci/Sio (1)
X ). PAESBRICE i IR G NESIREITER ( BI040 (mg-kg™); S; NEEJEIT
i PENFRAE (mg-kg ™o P; B bRiES: W SRk [19].
NI 515 Yedg Bt BAE R R A8 5O emt X 8 4 B 15 et 726 81 . Ha B AR A .
Pz 4 p?

P - mmax 1ave R 2
— (2)

K Q) HF: PRHEEGRLGEAIEE; Pave N EIER V5 YRATEOF A Py N 75 e F8 5K
Ho P IO ARIES UL SCHE [19].
142 &R ZHEARERBHE RAEERBOE" 2RISRkt . &£ R (E) 1
HHEAXWT
(Ci/Cn)s
E:(Cl-/Cn)r" (3)
K Q) H: (C/CY, WEHRER TP ESIEITE | SHREAITER n (S 5 E, (C/Cy), P
SEITE | ST E n W SE . AMRERE IS TR, EEBK, SEBRERES.
E W53 AR iES: DL SRR [12]
b FBFRFEE (L eo) TE BT N R0 2077 A (8 T 453 X 385 e AT o oo MOTHRE A ZANE
Ioeo = logz[%} o (4)
(@) H: Lo A RPUERG C WESIRITE § LI (mg-kg); B, WEEIRITE | MHIERIL T 5
{H (mg-kg"); k NBIEE A FEESGRT SEFEERMBERN R, —BN 150 L, T HbrE
Z WL SCHR [12],
143 #HAEABREFNIEEFRAESNETREIHOE B4 S KR H Hakanson #2 H 9 A 25 KUK
BEOEIATIEM o WA A S KBS AR R I iR A T .
Fii=C;i/Cys (5)
Ey=TFy; (6)

n
1R=ZEI,-O (7)
i=1




55 38 55 2 ] THEEMESE W0 WP JUKRS 377 X S o S IR DL Ve e B XS PP 339

LGN GHESRBITE i ENE; C, WESEITEK i S HWE CRAMITLA T IERER 5
(). Fyv Tyv Ey 2000855 i FE BRI Y R 80, TR e i R8O AR S fE H I8 M. B, B
fifl B REVE N SR BB 30, 10, 2, 1029, JEAEAR e FHIRE (E,) B, R LIEZRATEGIE Y
KU A G 5 T BRI A S AR R, I 2R G ROT R A SR LA, FHUEBOR, 1
DR R, JE AT IR E, I Iy FEA7 3 SRS PP

SR Rapan $ H ) A2 25 XU PUEE L (Tgr) XK RS L AR S MBS HEAT PUEPPAL o Tep HOTTEE AN

n n
B _ Chai
IER—EIIERI'—E (CRi_l)o (8)
=

i=1

K ®) H: Ipg HAEBKEETEIGE; fog, WESEITE i WAESKEIEE; Cy WELSIEICE § 195505
WG Cry WEEIEITER i WS IE . BUE SRR UERRIE Tog #2177 2R AN,
1.5 HiELRESHSH

K Excel 2018 Xt 13 4 J& HATHIATESE 1408, R SPSS 22.0 #47 Spearman AHICH 7304 . %K
PG FE A2 1 Excel 2018 Al Origin 11.0 52/

2 HEREAM

2.1 TiEpHMBENRRESH

THEE SR YAEREZIEZH TR, fEKREAE = b, 88 pH A LS B 4 B0 1
& IR A SRR o EEE, AH R R B A, MRS pH . A DL A T R A R Y
iX, MHKBERERBESE, FORESEIGRRE TRE. Kitt, B 5bniEr e 5 pH FLA BT &
SRS 2 S8, dlE HEPESIRCRM . A B R, R R AR, HAVRE
(18 B 135 pH FA LT BT 4 2048 S oK, anY pH<<S. AHLB 0 50<20 g-kg™' A, T3
FR B EE R 0.2 mg-kg s WY 13 pH=7, AHL R 5E=20 g-kg™' B, TIERAL A BREE
9 0.5 mg-kg (GB/T 368692018 7K & 4= 7 Y

L B B R L), T R1 LI pH ABHRHR
%;ﬁﬁ_\‘ . Zliﬁﬂ:%ﬁjfiﬁﬁ E{J 7J( *a + :tig pH %nﬁ‘ Table I  Soil pH and organic matter content

BUR R A B (e i, 4 pH Jy 5.0~ 1 pH AWURGeke D[] MR pH ABUTe ke )
8.0, pHAHZIA 3 ANBAAE, 1 A HLT & R/MHE 4.96 6.84 PR 0.74 14.43
SR 6.8~61.0 g-kg™!, ARZEIE 1045 (3 1), %‘;iﬁ@i 7.99 60.97 TRRE% 12.06 39.91
T, oYL 4 BRI THI 615 63
22 TEMAKELEERESERR

AT S T IR A X IR RS 1 4 s BT U IR R, BURRITCER MR . M 25 5 Rtk M ge it o0
WL 2R 3. IR . BT . OB . BB & 43 BUTE F 4 A 0.01~1.92, 17.60~34.80. 47.00~123.00.
3.97~9.89 mg kg, FXIArHIH 036, 2578, 72.73. 7.55 mgrkg ', HIETE 4R R ECS WA L1
R SEML, 8. 8. &%, o9H 68.18% . 13.64% . 22.73%. 54.55% HIEE ST WA 15
a5 PR [GB 156182018 - EFABE it A b 149875 Y KU & bt XA 7))]
A I b - 45875 Y B G R (ELAH b, SR 0 40 FH - 9840 I i 0 50O T bs , SRR EEh 22.73%, (HAR
T XS I s 5K RS 2E A P bR ifE (GBIT 368692018 /K R A= p= i L4848 . 4. K. W2
) i e B EAE G, A 5 T B0 e FRAE, SR AR RN 31.82%,

AR5t ZBOT DU B XIS R TR AN R S, DR R E TR RS
WEFBA, BHUENE, ELERESBZINEREZmBE R, iR 2T DEN . HIEEHES S
O3S S AR KN IE5R, 15 120.10%, FRU] T HErh 4Ry 23 (8] 404 22 5 FUBOK AT RS2 A\ 2638 3l &8 i
WEE (ol ) isema s, HAhH B J@on e, #% . RS R8RS, h 15.56%~21.53%, TE%5
i) b AEAE AR T G B

Fe2 5 S5 BRER R A T AR T I KU T (AN A A B AN, e . AR
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Table 2 Contents of heavy metals in paddy soils and rice grains

LT SR (mg- kg ™) Tkhe/ THEE SR (mg kg T ketm/
s o Fes .
i i % i (merke) i it i i (meke)
1 1.07 28.00 69.00 6.86 0.056 12 0.17 27.70 68.00 7.47 0.024
2 0.14 25.60 68.00 7.69 0.006 13 0.01 24.90 123.00 7.30 0.029
3 0.22 23.80 78.00 7.53 0.019 14 0.17 22.20 65.00 6.95 0.045
4 0.09 19.90 69.00 7.64 0.004 15 0.11 27.30 69.00 7.63 0.061
5 0.45 17.60 63.00 6.92 0.024 16 0.15 27.60 73.00 7.98 0.026
6 0.30 27.90 67.00 8.35 0.015 17 0.09 23.30 59.00 5.89 0.005
7 0.27 29.40 90.00 9.64 0.041 18 0.56 23.90 61.00 6.56 0.030
8 0.24 29.10 69.00 7.85 0.018 19 0.09 20.30 73.00 7.86 0.028
9 0.17 34.20 64.00 7.40 0.009 20 0.33 23.80 98.00 8.19 0.025
10 0.47 34.80 73.00 9.89 0.051 21 0.18 21.00 47.00 3.97 0.049
11 0.29 24.10 61.00 8.13 0.009 22 1.92 30.70 93.00 8.49 0.062
®3 KELESRRESUTELERRKARBIRE
Table 3 Variation of heavy metal contents and exceeding standard rate in paddy soils
H42JA/(mg-kg™)
ik PR A5 B % hRE 1 /% bR /%
R/ME R A
i 0.01 1.92 0.36 0.41 120.10 31.82 22.73
H 17.60 34.80 25.78 430 16.70 0 0
% 47.00 123.00 72.73 15.66 21.53 0 0
fi 3.97 9.89 7.55 L18 15.56 0 0

PLAH . AR T LKA =2 2 B{E(GB/T 36869-2018) 0 thfid; B FR=E T LU i (H(GB 15618-2018) Z LufH .

40 2 . 140 12
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Figure 1 Box plot of soil heavy metal content distribution in paddy soils

SEATBUKE Y A R 2 4 SUAE, SRR E A Y - 4 TR IE Y (BERL) X PN KA - B AR A AR 3 1Y)
LM HYESE, (B4 BRI E FASCHRERRA . 3 o K KRR AR i 4 B E AR
TS YR (. L, SRR Z A mE, LM BRI E N, TRES KRR I E 4
LS

FSRBIFGE DX I N A T 53 A H - 498 o ) R e B AL, (R R R e &5 2R (7 T SR 4 B R A8 R KA
T8 0.006~0.062 mg-kg', T K 0.029 mg-kg !, WIELATEHLIAN, WA BT GB 2762-2017
CE b Is Gy BR A )RR (0.200 mg-kg ™). VAT B i Y TS ERBE R Bk f i R 22 20 o B T K FE A
BHZESN, R B RAGA v RE S T4 8 T e T30 IRBE AR RR i 3 pH AN AL o &
BRI AR RPT B RTEARDI S T, RS X RO T A0S R R . A SRR T R S HSORT + g
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pH. AR BB A SR A R, Bn/KFE Ehamis . ARESH . AHUR B 50 pH AR &
SRR Fh R B B S R R B TE R R (GR 4). BARFIKEMAR B S E S . AR ES8a —&
BITERGHE, 15 pH R 5 . (VBRI e

HA T 4 8 A A 2 2 A LT 1 B T T B A28 x4 TESZSR.GUSHE.FEKEMLTEE pH.,

VR " N - BILRBIEXES
Ul PHROK SR Tt B, IR RS AR

Table 4 Correlation analysis of total soil Cd, available Cd, rice grain

KR RE SR, [RIAF X 2t AR A] G855 K R 5L A Cd, soil pH and SOM
A7 o B g 7K R R0 B0 S R 2 e WH A B LR ROKH T RpH ATHLR

BN EERE, KRG oeewm
AR AT L AR AR, BERS . BRRES)  PORER osoe

RE, SEkRrhESRFESRN LS, Wit Bk —0.090 0138 1
KRG SRR R B R b, et P 0007 ~0.169 0013 1
R AT . FORAR A AR 2 HHLE -0.233 -0.107 0296 -0.306 1
231 #H %‘?E‘ HAR N A WA T 45 A 35 HOR £5 KiBTELESRIEH

A %ﬂiﬁﬁif":%itﬁﬁéfsﬂ {E (GB/T 36869— Table 5 Heavy metal pollution index of paddy soil
2018 /KA 77 I - B84 . 5. 8%, k. i LR T Y B
- <J%$B$F9?i%i B B R MZE e Kkl T
B ) AMKIE, TR XISk RE - LI E S 5 vl i
1) BTG P AR B ZE B A8 8. R 5 AT LR ARME 3.84 0.46 0.82 0.52 2.84
W HIEESES. 8. 8. MRS AR BuME 004 009 024 020 0.28
SESE SRR 096, 025, 042, 036, TEE4 S-HaqH 096 025 042 036 0.81
B A T I5 Qe BN TF 1.00, B I KR, i 0.84  0.10 012 008 0.57

PERARFSE KBRS - 4b T 224K, STk Es BREEU% 8692  40.15 2872  21.66 70.36
B B it 3 500 S 2 R — B

HRAE 45 4 SR TC AN R 75 Yo R RE sS80N EE AT (38 6), A 68.18% YA o5 3984 5 R 115 YL g8 B/ )N
T 1.00, HAx 31.82% FEoS M Bt , Ho Yy . s TS YRR SR80 0l o R AR
1) 22.73% . 4.55%. 4.55%. . % . W5 3 FOCE M TG P AR R AR N T 1.00, ANAEFETS e lh
o UL, FE 4R THEBERNENESE TR, NP LG GRS MK 6) F, WX
TR Y. B ESBLATEECN 028~2.84, F N ESKIE . A S 63.64% MIFE NSRS
15 R R /NT 070, WU BH 52 24T KRS L IR BRIR UK R AT oAb TR b 13.64%, 32155411
22.72%, MRS YR & 18.18%, WEETS YL 4.54%, JCEEIGY ., R TEMLL, FRil ey
CALTF . RS YL 3N 5 [ = AL

®6 ETSREHZESRESHEELLL

Table 6 Proportion of heavy metal pollution based on pollution index method

BIGRAFG L /% BITPEFR
BRI SRR EREIRAL RS L
lﬁ% %{_1,_ %ﬁ ﬁEF ‘H\{EIEHZ/%
P<1 TiH 68.18 100 100 100 Pi=<0.7 L 63.64
1<P<2 RIEEE 2m 0 0 0 0.7<P<10 13.64
2<P<3 TG Y 455 0 0 0 1L0<P<20  RETH 18.18
P>3 F G 455 0 0 0 20< P<3.0 GUEREES 4.54

232 FHEAZAEGFN A RARISHGEN DI T SHEME MRS, LA C R AR T E kA 70t
o, IR ERE. X 4 R ESEITR A EEREC(E) ST IR (R 7). ATRIASH: 4 R ESROTR
EEREMNRE/MRK . B, 8. B B, 8. MIXEEEEREE TR, BETRUESE. B
Y MREE RS RERE NS, BT HESE., MEBYE. M. 8. 8. ma0Aa 18.18%.
36.36% . 27.27%. 13.64% HIRAES EMTEE . TGRS 2004 31.82%. 59.09% . 68.18% . 81.82%
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®7 KELESETREEFYMMGRRIEHITNFHEES T
Table 7 Evaluation eigen value statistics of heavy metal element enrichment coefficient and geoaccumulation idex in paddy soil
E E<l I<E<2 2<EsS S<E=20 20<E=40

e
IR EE RRREUA % BBV % FERBUAS HR/% RV R FERBUAS %
i 0.10~9.86 2.81 4 18.18 7 31.82 7 31.82 4 18.18 0 0
it 0.60~2.13 1.23 8 36.36 13 59.09 1 4.55 0 0 0 0
% 0.84~2.40 1.33 6 27.27 15 68.18 1 4.55 0 0 0 0
it 0.87~2.13 1.41 3 13.64 18 81.82 1 4.55 0 0 0 0
ol Igco [gCOSO O<Igc0$1 1<Igcos2 2<Igco$3 3<Ig00$4
4
i (H R Fl% B F/% U F% FEEUA F/% AU %
AR EE REREUA R BEREUAS R BEREUA R%  FEREUA HR/%  BEEEUAS EER%
i —4.51~3.07 —0.11 12 54.55 6 27.27 2 9.09 1 4.55 1 4.55
Y -1.37~-0.39 —0.84 22 100.00 0 0 0 0 0 0 0 0
% -1.31~0.08 —0.71 21 95.45 1 4.55 0 0 0 0 0 0
it -1.52~-0.20 —0.61 22 100.00 0 0 0 0 0 0 0 0

FIRAE S RINES BRI EE . BT 2004 31.82%. 4.55% . 4.55% . 4.55% WRFE SR ME
SEPEEE ., PEEY; A 18.18% MRS IFERL R B & B4 . sRisd,

HLAHITAS S AT S, 4 M ESE N BB B G A Rk 7 0n . TR H
4 FHICR Lo NREVIMRUCHR . B, 8% i FEFTARERD, B 8hii 2R EU/ T 0, BHEE
LGRS . H R ENE SR N, P REHEHECN-0.11, TR YW R (HE4%
FESAEROE TR, BRI, TEPFE X A 54.55% MIRE S T IOE 4 . KIS gUIRE, 27.27% BykE
ST RME R, 9.09% IRE R AL T i BB ARA, 4.55% MRS T s 4R, 4.55% ke
SEFRRERE . BRI T, XA ARSI T, MoK RN, HERE
s SIS AR TR R RS Y, A TR RS R T
233 WEEEFEFLEBELEESRE RN M LOKREA ) 542 2 {8 (GB/T 36869-2018(/K
AR IR B B R MR RBIE)) TehR NS HE, RIEA SR bRiE, MUK E SR
P P A SRS PEH, TR ES R (36 8) R ISR IX UK AE + A ) 5 4 8 B Iy e A S E R
(E) FEHMENKBEINRICAH . . B 8. AR 55 M e AR B S F8 5L (1p) ¥/ T 40,
S TR K o BRI TE A S e FE R em, TIME N 28.83, ABEHEREBUBLIEE K, &
AR 1152, BARMEN 1.2, R RECN 86.92%., KEIHAFE | Bom A A faF MR SUE0 )  RE SR
1 18.18% . 4.55%. +3H 4 )8 5 A A AL A KB H8 8 (1) Z2 B Vi ol 9.08~121.36, “F¥{EH N 35.73,
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Table 8 Potential ecological risk assessment of heavy metals in paddy soil

S PR AR TR AE)) WAL IS
i i % W FRE(IR) TR (Ier)
S ONIEL 115.20 4.56 1.64 5.24 121.36 0.73
/ME 1.20 0.90 0.48 1.99 9.08 -2.97
FHE 28.83 2.47 0.84 3.58 35.72 -2.01
brifi2s 25.06 0.99 0.24 0.78 25.02 0.83

AF 5 K% 86.92 40.15 28.72 21.66 70.01 —41.15
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FHWHER TG M L 2hRE (GB 27622017 St tPis YWy R i) . 25 BN [R] /KRS ity o oxof 1 398 4
WCRR R 2557, LA H SRR A5 PE S B2 pH 5 52 AN i AU A B AR A 52, Xk b M i 1 0 e
O, FEA IR BYZK R AR A B A s SAS W, OQTE R RIE S A A R A AL, DL AR B
KRR A 7= 2 4028,

3 &

SRR 7 KI5 X Sk e - 39 7 4 @ V5 Y KU B A T4, S5 SR R . AR IXKORE 4 1 A I
Wb T 24K DRSRAEIE S5 R s . RER S IR PR AT & E SR B L 24 (GB 2762-2017¢ & it
15 D).

K E Fl Lo, MOVEITES R IT5 4 RIOCER & AR KRB MKI 5 . i, 8 4, WEdda®
MR BSOS . B B B PRI E R (7504 oI, IR SRR TR PR TG
R i B AR SRS R

H R0 - PR BT 24 b i 7K R A 5 S R OR R & 4 0 o 64 I B KRS A 7= 48 B T 5 i sl A
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