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Abstract

The content of cadmium, arsenic, chromium, lead, mercury and other heavy metals in 338 culti-
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vated soil samples from Lichuan City, Hubei Province was collected, detected, and statistically
analyzed. The single factor index, land accumulation index, and potential ecological hazard single
index were used to evaluate the degree of individual heavy metal pollution. The Nemero index and
potential ecological hazard index were also used to comprehensively evaluate the degree of heavy
metal pollution. The results showed that there was slight cadmium pollution in the farmland of
Lichuan, with the highest pollution index and the heaviest degree, with an average exceeding the
strictest risk screening value set by the GB15618-2018 standard. 56.80% of the sampling points
were in the yellow area, and one sampling point was in the red area; Next is arsenic, with 17.16%
of the samples located in the yellow zone; Chromium, lead, and mercury are mostly in the green
zone and have not caused pollution; The comprehensive evaluation shows that the Nemero index
is slightly polluted and the potential ecological hazard index is at a low pollution level. The corre-
lation between the 5 heavy metals is extremely significant, and their sources may be similar; Cad-
mium is significantly correlated with soil organic matter and pH; Lead is significantly correlated
with soil organic matter and extremely significantly correlated with pH; Arsenic is significantly
correlated with soil pH. This provides an important basis for the regional planning and healthy
development of characteristic industries such as high-quality high-altitude rice, high-altitude veg-
etables, authentic medicinal herbs, and “Lichuan Red” tea in Lichuan.
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1. 5|

HE R — MR 4.0 UL E2) 60 Mooz e EAE 5.0 BL R/ 45 FiocR[1]. NS HE, £
FRARAYFEE B EA(C) . 5 (Cr). HH(Pb). R(Hg)LL K24 @A (As) 5 Ff[2], BAiTEANLIE, Kik
GHBG GG G g, SRRIEY B EN TR, Rl e o N RIER. FERIE=
ANJFIE[3]: — RN, BEEFIEDN. W K B B S EAT B E R, AR RKIR TR
BVa] A d 2, PR TG B R A4E 1~10 mo/L 2 0a), BRPEEGRAIR. 5RE5E77 A B Ik (IR FEAE
0.01~0.001 mg/L Z[&], FTLAVLREFEAN. HAR. AL, REFKR, GANREE. EYPASEH
BN E SR L BMEEBOMER, EEmBEMENRT HEEE, Riamd e NNk, EA
PRI gey rh AR G R B, AR, Blhn, B KA KRR R 15 ) FE a5 (5815 4L)
SNER, HRMESRIGYIIREN, FUN R E SR Y SRR, B, SRR, K.
W B BRSETE KM R AR E M R, T R R AE B MRS AR B B R IERS) . K
P () BE e B 4 JR W TE R AE M N I A R B SRR A S, WOR I RS R R 7. LI
— B Y, R B RIS YORE R ER KR E . HafMEERE, E&ERSESEAY T E A,
HEN BRI E S 8 ARV A K, R KA 10~30 4.

R RO A PR AR PR AT R Y AR TR, AR AR A8 1) A (R A AR B YR, )
FROAERF R ERNRBER L HHER. BiMK LR ES BSR4, b HfEhaE, 5%
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He R EEORET AR TR REE (CBRBOE RMZ, B “BATA. A5 ) PRACRIE, #
S H R U A AR A R UG AT L, ATl b DX U B P 5] . AT U N iR % . IR
RETEGA KT, 2R “ i FEZEARA Y, R EERTRES, SEHhEERS
AR, BT 2R E SR AR AR . e, R SRR 4], ARSIl —
HISOEFAEN B B ILR[6]; L)L, MARERERSEEORE, JOKRM BRI, &l
JrKAE P M A P BT S 32 B s R0 R 0 77 b —— [ 8 1y 24 7 5 0 £t i i A IE v 1 L B A ) s S oK AR
BUR o 0D 2 BT I A i G AR PP A, 5 B SR BR T A X[ 7R 2 i it 2 77 i 4% o 0 [X 3K
ARWARGEHAIRE. B, SmEEH )b E SRS FE S8 20 A5 GR0L, EH]E 5
2ipF s AR PUBUKRE SRS Gk A R R, FT S A IR TE B R T Y Ak X, A RO
JRIS YLLK, BCREUL ZRIBr . RERREEA 4F 5E  mR FETG Ae s X, R IR M R 7 L AR E
A R v o B A R BRI IR AR T

2. 5 7HZE
2.1, WX

RN AL P R b, & = B R AR A 5, AR AR KA EGRR 1L b ERBKASICES, 3T fRTLR
P, AR, R, PALSERTMET. =M. M. Ak, BT, #KMAE. Mt It
29°42'~30°39', K 105 km, JBIEHGH; AKIETKZ 108°21'~109°18", % 92 km, [H [ 4605.53 km?,
#E 14 N SHEPFEA), 2021 SN 9175 15, HAAEND 7144 7. RGN EARR K. ANORZ
PR . BRI, e R, LR B AT AR BASHE, 120 T EMFHEE R IR, &S E L
AR ) 17.39%. X A7 T B b il Z< B0 AL, 4k 1079.5 K, =T AL & B,

2.2. TIBHEHAER

2021 S E R ST L ERE S, 1F 338 4y, LK H 95 AN, RHb 243 N, EHE4ATW 13402
HOLE 1), #EpFAERX, PN, KR B RXIFIANEEE. REERAA 2022
F11~12 A, EYUGRIE . CLEAHBONREER T, % NY/T1121.1-2006 E R REHZ L.

2.3. LR ER IR

TREZRFCHIACE Mol R UM SE 36 AG I, 4% 5% 1 AR ARSI T R LR pHL B LR L E AR
b, B #h. ORFEDIH . #RIRMUHESE[8]<10% 98578 7. 10%~100% 4 15548 5 . >100% 958748 5 Kl 7
TR REC H (BEH B E G ERR) SHERE R, ESES K, Excel {EEHR ST R AH K
PEHT o

CEIEFREE R R A FH M 35 75 Y b ) (GB15618-2018) [514R 4 -3 AN A pH Ji BBl 2 7 A< A
4 e RS SR A M, TR AR A A 3RS e & BA R T e, SR R L 4,
RAEP A KB A A AR, — BB 0L T T DL s I A i T IME R, R 7= i
BRA . RAEWA KB I A ST v BEA7AE KU, a8 3 ER S I DU AR 7= it B[R] s, T b
MRICR 2. BACHE S 2 R RS B RE SR AR g s e S B A R, R
A AN TE A I R 22 A b o SR 3985 e G vy, L D@ i 22 AR e AR XU, 0 B i R B
AR LM B A W IR PR MRS AR S i . AR AR AE R (R 2) 58 (B fER) RIS 7 1 R0 A i A
K pt k) 7 A X (R & B A T RIS fikE). =X (EeR S AR E S ERE ). 42X
(E&EEEsTERE), T 5 XK.
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Figure 1. Distribution map of heavy metal sampling points on cultivated land in Lichuan City

B 1 FmHtEEBRERSHE

Table 1. Soil sample testing standards and methods

F 1L EHRNRES A

P 5 R A Rl 77 vk
1 pH NY/T1121.2-2006 (AR
2 AL NY/T1121.6-2006 HEETR - IR, AaEE
3 AN GB/T17141-1997 iR - TR - AR - s AR, A B R TR
4 BORL R GB/T22105-2008 iR - TR, RN
5 % HJ491-2019 KIAJE TR 66 BE %

Table 2. Zoning standards for Cadmium, Chromium, Lead, Mercury, Arsenic and other heavy metal content in farmland soil
2. IS, %, . R WEESEAENXINE

i H ZrIX X NP
5 Cd <0.300 0.300 < Cd <1.500 Cd > 1.500
filh As <20.00 20.00 < As <100.00 As >100.00
£ Cr <150.00 150.00 < Cr <800.00 Cr>800.00
i Pb <70.00 70.00 < Pb <400.00 Pb > 400.00
7R Hg <0.500 0.500 < Hg <2.000 Hg > 2.000
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ACE A TR (L) [91A RAREEQ) 10D A B E S m e, . 8. 8. KI5 a il
PERTPEY: AME D TR E0A(3) [1IANEEES B EIRENAE) [121%F 5 ME & EI5 RIS E Y, BIREL
PP ARME WL 3, MRIEETH EINE T .

P=C =S (1)

Pi AHLA THREL Ci RS SEIME, S NS HArEE, ATt S ERERE S, HER S
SE 1RSI S ME, ASCRAIER 2 R IX ERMEVZ B, T R H AR A5 2om M A

leo =109, (C; +kS;) )
lgeo MHERFIEH, kK ABIERE, —MBI15;
P = (Pl +P%)+2 3)
Py B REL, Pae NEITG YR BOTIME,  Prax N HTIG G5 B KA ;
RI=YE =YTP =YTxC =S (4)

RIAEBEASEEFELZ SR, EAESBIBERIEFREL, T VESEEMEWN AL, Cd=30.
As=10. Cr=2. Pb=5. Hg=40[13].

Table 3. Different index grading standards for heavy metal risk assessment [8]
= 3. EERREITEN TR 2 RITE8]

- EER RESR @SR hisR EASR O WASR bk
(7 (BUETH) (%) (%) (=) (%) (1R&)

P; <l (1~2] (2~3] (3~5] >5 / /
lgeo <0 (0~1] (1~2] (2~3] (3~4] (4~5] >5
P <0.7 (0.7~1] 1~2] (2~3] >3 / /
E; / / <40 [40~80) [80~160) [160~320) >320
RI / / <150 [150~300) [300~600) >600 /

Ve RPMES IR ARG, R R A,

3. ZREG

3.1 FIwER. W . $A. REEBYHE

FI)1 338 ANBEHUATE A 1) 5 FhE BB TH AT A R WAL 4. B L B B RIS ARS8 0.368
+0.234 (br#E %) mg/kg. 12.14 + 7.11 mg/kg- 77.69 + 25.72 mg/kg. 31.81 + 8.86 mg/kg- 0.092 + 0.049 mg/kg,
I3 R B AR XU 7% (4 9 1,234 0.61. 0.52. 0.45. 0.18 fi%, #HX}& & Cd > As>Cr>Pb>Hg, {4RHs
TR E, FAAET5 ;s ARNETE R 4% 0.110~2.762 mg/kg. 1.56~30.63 mg/kg. 24.00~307.73 mg/kg-
14.93~104.04 mg/kg. 0.016~0.521 mg/kg, AL TLLIX . HAR 4 bl RAE AL T 31X, SRIDICRIE
e 5 T 056 14.(0.500 mg/kg); 2% 53 R %(RSD%) 27.84%~63.52%, 45755, Cd > As > Hg > Cr > Pb,
AP 5 RHRE S LI T 2 NIV SR AR L, AR AR Ul WA A (R 0 AT LB ), BEEUEA B3, ZAh
TR/ 14]
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Table 4. Statistical analysis of Cadmium, Arsenic, Chromium, Lead, and Mercury content in Lichuan farmland samples

4 F)IHERE. W 5B, BB REBHITOWR

i H Cd As Cr Pb Hg
{4 malkg 0.368 12.14 77.69 31.81 0.092
ek malkg 2.762 30.63 307.73 104.04 0.521
/s mglkg 0.110 1.56 24.00 14.93 0.016
e % mglkg 2.652 29.07 283.73 89.10 0.505

b 0.234 7.11 25.72 8.86 0.049

A5 53 Z ¥ (RSDY%) 63.52 58.57 33.10 27.84 53.25

IR AR AR 375 6 1E 0.300 20.00 150.00 70.00 0.500

IR AR AR B IME 1.500 100.00 800.00 400.00 2.000

5AbEt . b ABIL A () R & & E 37K EUR (B 5), FINBFER . i, 8%, #i. R
fF 15 &4 il 2 B 0.58. 0.91. 0.85. 0.93. 0.77 1%, KT B (- /K-F; AWIbE 1 1.42.
1.18. 1.16. 1.00. 0.95 1%, fmtHiEZ . Hews & TS5BS 1T KFEEA R & HEKE 0.92,
1.19. 1.33, 0.63. 0.93 f%, fift. & & T HFEAKY, HEMTENK: Z24/EK 153, 1.17. 1.34, 1.00.
0.83 fir, RAH. KILT A& EF/KFEFF.

FINL B T SR, R i, 8. B RIS RS BRI SEm 2.14,
0.99. 0.90. 1.19. 1.15 f#%; HEJKTFSMEM 2.63. 1.74. 1.58. 1.35. 2.30 f¥%; LHE H={HAY 3.79. 1.08.
1.27. 1.22. 1.42 f&. F)NEFEHEK, WHRKAFERRAE. St BEE 8RS AP 3, S5HEKHE
SR, R E 58 #AFE BRI R, HARR W, 7 A: Cd>Hg > As>Cr>Pb; S5k,
A A, AR UR R . (RS M E SR T, HRTE 0B AR B AR A 2 B K (55 5) .
Table 5. Average and background values of heavy metals in farmland soils in China, Hubei, Chongging, and Enshi, as well

as comparison with the average values in Lichuan
F 5. E. M. ER. BEKRATRESETHNE. TRERSHIIHELE

Cd(mg/kg) As(mg/kg) Cr(mg/kg) Pb(mg/kg) Hg(mga/kg)
FEIE ERME Pl ERME Pl WRME CPE BRE CFPHE HRE

HH[E [15] 0.240 0.097 10.35 11.20 58.13 61.00 31.91 26.00 0.111 0.065

DX 45

ME[15] 0259 0172 1033 1230 6711  86.00 3175 2670  0.097  0.080
# JK[15] 0.400  0.140  10.22 6.99 5857  49.08  50.46 2352  0.099  0.040
WAL EGE[4]  0.640 / 13.32 / 91.58 / 3431 / 0.120 /
I e 0.58 / 0.91 / 0.85 / 0.93 / 0.77 /
FINAwAL 1.42 2.14 1.18 0.99 1.16 0.90 1.00 1.19 0.95 1.15
ZUVIVENSS 0.92 2.63 1.19 1.74 1.33 1.58 0.63 1.35 0.93 2.30

F /A 1.53 3.79 1.17 1.08 1.34 1.27 1.00 1.22 0.83 1.42
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3.2. F)I#HHEER. B, $&. $R. REBESFHHHE

HAE SR T, BT AEON ™ E (14 2), 56.80% M AT X, FRERILBK AP R . BB AR R
MRBI =BT, FrERI Bk R SR, e 2 B 210 A0 1 MR TAIX, AT
FNEEEBEINE 2 A 11K, Kk 1188 m, HFONBRIRER A & H . HIONI(A 2), 1 17.16%H)
FERAETHIX, FESMEMBI(LL A R) BIEBO A ) 3RO AN R) BT MR EE 6 A4 H)-
TUEE(S )6 NS BB (4 ) BTG AN A) R AN E) . BIIA AR BHEQ AN RS N2
TR B R 2 D28 8 B R TP B, BSR4 4, 2 alhc T [
G S, Je Bk, #EIR 1000 m iy, EOVBRER RS A H I BARE, R BT ETE RS, Wk 650 m,
NEOICA K BRRIER G, VOEE LR, #Eik 800 m, NREITUA K HRRER G . B
B2 R T RPN, IR 967 m, NN E K E M TER G AN BRI, R
821 m, NEOITUAKAMIEL O, FREXFEN 1A, A THBIEN KR, #k 1117 m, H50Y
AR KB EEE(R 6).

FlITHHRS BRI R ALE FI T H R & B RS T5 AL
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>z
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Figure 2. Location map of Cadmium and Arsenic content grading distribution points in Lichuan Farmland
2. FHHER,. BMEESRSHSAE

Table 6. Frequency statistics of Cadmium, Arsenic, Chromium, Lead, and Mercury content grading in Lichuan farmland samples

6. Fl)I#AEmiE. . . 3B REESRIRGIT R

ZEIX X 4L X
WH
FERMA % FEMA % B %
Cd 145 42.90 192 56.80 1 0.30
As 280 82.84 58 17.16 0 0.00
Cr 334 08.82 4 1.18 0 0.00
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Pb 336 99.41 2 0.59 0 0.00

Hg 337 99.70 1 0.30 0 0.00

3.3. *Ulllﬂi{i’.;ﬂfl pH ;ﬁlﬂ%\ ﬁqi\ %\ %ﬁ\ iﬂﬁgﬂ

Iz AR i 338 4>, pH Y{E 5.99 £ 1.06, AZNE L] 4.08~8.33, A& R 17.76% (T AF KAL)
% GB15618-2018 X 13 pH 4G e, pH < 5.5 MERILFE A 127 4. 5 37.57%, 55 < pH <65
(PIBRPERE 55 101 A~ (5 29.88%, 6.5 < pH < 7.5 HIHPERE AT 75 AN 5 22.19%, pH > 7.5 B EFE & 35 4.
i 10.36%. 7L VG BRI E 5w S E AT o 2R G, BB pH T, B B B ORHEEREL
NEMESR TR IS, 80— B 2T sz B B RO B AR E RS, PHBER . 8. il
BRAR: UM E <5 B A s AP S L AR P MRS o B8 R KB S IR AE P Bt b, AR /M U R B
FRACHE s Al BB OBt e b PR b, AR/ IME U LR AR SRR I B s R R RO AR L L R AL
Hue, B ME I IR AE R VE R s B AR ORAE Y IAE BRI B b, BRI ) R S IR A e
IR AR RAE t BRAE R AL B s e, AR/ INME U R BLCE SR PR B 3 (52 7)
Table 7. Statistical results of mean values of Cadmium, Arsenic, Chromium, Lead, and Mercury in different ph ranges of

Lichuan Farmland

F= 7. F)IHHAE pHSEER. . &, 38, RBEGITER

T H (B42: mglkg) Cd As Cr Pb Hg
4555118 (pH = 5.99, n = 338) 0.368 12.14 77.69 31.81 0.092
pH<5.5 (F2fk n = 127) 0.285 9.83 77.41 30.26 0.091
5.5 < pH<6.5 (f# & n = 101) 0.398 12.05 78.45 31.92 0.094
6.5 < pH<7.5 (F1£ n = 75) 0.463 15.13 78.23 3351 0.097
pH > 7.5 (T 1% n = 35) 0.376 14.33 75.40 33.50 0.079

34. FIFHMARIEREER. . . 585, RETL

RN BHL R Ry X, KT 800 m [ AMKLL, BT Y 7%; 800~1200 m A i, H -+
MR 41%; 1200 m LA B v, B ALY 52%. #Fth 20 A fE @l fE X, i, =&
iy i #k  EE 200 10%. 40%. 50% [16]. #HLEIERIEE. M. 8. Y. RIERESHAIFIEHE,
B REEEATT E T R, BRI GeEL > Tl > R, R sl &L Bl T GB15618-2018
FLSE BB AR RS It e, AL T3 XK, AEAE WO (0 DX 3l =y b 2 51 e e P2 AL (K 8).

Table 8. Statistical results of average Cadmium, Arsenic, Chromium, Lead, and Mercury at different altitudes in Lichuan

Farmland (mg/kg)
= 8. FIHMAREIGRESER. M. 5. 8. RYEZKITER (mg/ke)

[ B AR R () i H% Cd As Cr Pb Hg
il 58 17.16 0.281 7.30 74.79 28.09 0.067
—wil 196 57.99 0.374 12.40 77.29 31.99 0.094
= 84 24.85 0.413 14.85 80.63 33.96 0.105
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35. FIFMARFIARERTKE, . 8. 5. KROEERL

I b R FH 2870 50 A 7K R b (B G AR s s B RT3 0 A R o), - 3382808045 9 2K, K H Rk RS
e, B R R AR AT (1500 m A1), BEARIE(800~1500 m). E{IE(800 m LAR), EiM
WA KL Rt SRR 1, DU SRR R F AR . R mEAR S L
e B3I 3.75%. FEAFIE 57.05%. £riE 16.83%. KA1 14.59%. K1 2.03%. ¥t 0.04%. KFE+
5.69%- Fifi] 1 0.01% (739 ®). A& 1 0.00% (200 ), FHAFFHLEFL 5L Ak I 3.54%. HARIE
42.18%. FFIE 6.56%. L1t 9.48%. fiK+ 1.81%. i+ 0.27%. sKFEt 36.15% [16].

Brth RHOp0E . B, B B RIWMES T/KHE, HPRmEEE T GB15618-2018 Hi i i e Ik KUK
e, T XK, HE 4 FbTRXAKT. AR KRS, WERE > ¥t > Akt > %
FREE > JKAEL > B > KEL, RO AR ML T2IXKF, HE LK ET GB15618-2018
FE (W B AR RS B, b T3 IXKF s RS MEARIE > Akt > i > Bt = KL > g >
Ko, FREERK ST GB15618-2018 MiE M AR MR e {E, AL T3 IX K, K -Hir GB15618-2018
FE IR TR, Foe 2R T2 XK RS IMEARIE > 288 > BARIE > W+ > Akt > %
ot > KREL, BETFEXKT; HEAKLS > B > ¥ > B > 3 > KL > i
e, AT LRIXKs SRBMERRE > AL > Bk > W > KfEL > EiE > R, T
XK. HFENESE S E SRR S, $OLESEESETREC(E 9).

Table 9. Statistical results of average Cadmium, Arsenic, Chromium, Lead, and Mercury in different utilization types and

soil types of Lichuan Farmland (mg/kg)
FO. FIHMARFIALEBER AT, M. 8%, 55 REEZRITER (mg/ke)

+3% FEM () ri k% cd As Cr Pb Hg
KHEKEL 95 28.11 0.311 8.68 66.19 28.67 0.080
Eih 243 71.89 0.390 13.48 82.19 33.04 0.097
e i% 16 4.73 0.259 7.90 85.28 31.41 0.073
TR 144 42.60 0.406 15.13 83.98 32.78 0.108
feim 14 4.14 0.593 20.02 87.84 37.52 0.144
E i 38 11.25 0.230 4.83 73.99 28.63 0.039
VY& 19 5.62 0.455 19.28 78.99 39.46 0.115
iR 12 3.55 0.532 8.68 81.09 36.92 0.095

3.6. FIHMARREBRES)HE, M. &, 0. RVETL

FI 1 38 Bl BRI (BEA) 32 B B IR SR8 TR AR . VR (D) o TUA TR IL AR . 5K T (D) & TR AR
FYER AR SR L MR (DO 6 K3, KAWL S0y 51.86%. 17.32%.
16.21%. 12.89%. 1.08%. 0.64%; H.r 5 5L 5%: 60.22%. 15.30%. 14.86%. 6.44%. 2.77%.
0.42%; /KH G518 17.43%. 21.55%. 28.43%. 13.61%. 8.53%. 10.44%. T 60%LL F kAR h
BRE, RFRE) VAR TR E K E S5 15%AE 4 Sl A S KBS S 046, KEn
(MNBE KB Z) 0 30%, H e BEiUK & FIAE 8%~22%2 [A][16].
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MNBHBIZ AR SR >R (K 10), fRERREE S > WY > HBNLE L > BRITE >
AP s > BRI, ARENEEE KB I RMELL TEDOKE, HERIUAL R T3 XK
pEMEmIREE S > BINLH L > R > BRIUE > A5a > REE, #ETRXK; &%
B s > RRE > BULH L > Kes > WRMMRY > fsEns, AT aKKr: 8
fafiRsh s > BUULH T > WRMBRY > RIS > RE > fsa, #ATaKRr RIHE
BRIRELE > ML+ > RIS > WY > AEE > Kis, #ATRIXOKT. mikia
AEIILR R PP E 8 & EEE R, ARs SR OA KA E SR SR RIK.

Table 10. Statistical results of average Cadmium, Arsenic, Chromium, Lead, and Mercury in different soil forming materials
(mother rock) of Lichuan Farmland (mg/kg)

£ 10. F#WAERTBREES)E. M. 8. 55, RBESHER(mo/kg)

+3% R () 5 H% Cd As Cr Pb Hg
IR Eh e 130 38.46 0.465 17.93 85.61 35.42 0.113
REh 71 21.01 0.256 5.13 70.02 27.61 0.051
AR 24 7.10 0.261 6.14 63.40 25.55 0.081
VST 56 16.57 0.316 9.01 81.94 29.97 0.088
EUERE T 36 10.65 0.338 15.23 71.88 34.06 0.112
TP 21 6.21 0.453 9.80 69.62 31.89 0.087

37. P ESRERSTREHR. pH FaIEXSH

FH IR 43 BT A 1458 25 4 J SRR A o R B — i oA i, J8 0 g8 v 4% B 6 Ja 2 ) PR R DR T S
T E SR RIS E AN . B R WAV E 2, R RIFISFEMET[7]. iEH Excel #¥E
SIHTH ARG RE T RAS S A B A 5 e HUR . pH BIAEC RE(), AR z=rIN-1 I E ST &
z {H(n > 30), Fiz 4 M2 IEAS /A5 I X [H] A5 2R 20 NORMINV (43 #ii iy 0.05/2. 0.01/2, HARFIE
N0, FRAEZEA 1)K z 19 95%- 99%IIf FHE 737 1.96. 2.58, X 338 ML - FEE 48 & pH. BHLUR
BEATAE R ME A b, AR L 11,

Table 11. Correlation analysis between Cadmium, Chromium, Lead, Mercury, Arsenic and pH, organic matter in cultivated
land

1L HHER. $&. $A. R, MIERS pH. BHLURBIEX S

Cr Cd Pb As Hg HHUR
T H

r z r z r z r z r z r z

Kk

Cd 029 5.39
Pb 025 468" 033 6.09”
As 031 5747 043 7.83" 052 9637
Hg 019 3457 042 7.77 030 5597 055 10117
EFUFE 001 016 025 459 011 203" 005 1.01 027 488"
pH 002 038 027 499 0.16 3.00° 029 5247 -002 -037 008 141
FE: 977 9T RIFORMIME R R
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i 5

MGEt R B, FIBEHAR . . 8%, B ORI BANRE & IEAE, TRER A AHLLRRIE:
5HHEAHUBA pH SRR 2 G S BIRA PR B2 B, 513 pH 22 MR, S
3 pH AR IEA G

3.8. FlIHHESRISRKITES

ARG AR (L 12)31H Cd > As > Cr > Pb > Hg, R TG K, HR 4 Fidcisg. M
SRR IR, RIS S X ™ 5, 8 — PR AR AMTT s I 10%/ERE5 4Ll b, JH
LAFE RN E SR HUGRS 3, T 20%0E R BRI 3 FUGRES, Hid 1% 6 BB A5 %L
By RONIRE AR ROE g, HRPE SIS Y

5 PSRN SEETRE(ER 12)MEL T RIS oK, TSR L 30% L Ak TR TG 4
AL B%IIRE AU R E TS Y. AR FR B0k T LA T R WS A JE T R IERRRIVE T, S R
e R R R AR, W LS e TP E 95 R S B BUE I R R A SR, B TV
FIF,  AATTR I T o 7 5% H s e 4R B0 R (175 et SRR B A E R, EVPN BT T RE 2 N A
% KR 0 P TR B /NI FE AR O IR 7 O S R R [17], i L0 R B R VP AN ) R B E AN g, 70 S8
BUF S AR T Gt B T S R A o RIS R B AR R ZE . [FIR, X ORI % S
B S G E DD EE M 0 22 0] I R 4 R AR, 7 R b [X R R 2 DR 5 0
ERANE] B

Table 12. Statistical analysis of single factor Nemero Index of heavy metal pollution in Lichuan Farmland

F 12 FIFHESRSRBERFRETHEES T 2T

- LR FHRE Py TS RFLRE S ) 15 %
" SOV R 5 N 2 % BEC R g @
Cd 1.23 9.21 0.37 42.90 48.22 5.33 3.25 0.30
As 0.61 1.53 0.08 82.84 17.16 0.00 0.00 0.00
Cr 0.52 2.05 0.16 98.82 0.89 0.30 0.00 0.00
Pb 0.45 1.49 0.21 99.41 0.59 0.00 0.00 0.00
Hg 0.18 1.04 0.03 99.70 0.30 0.00 0.00 0.00
W A T84 Py 0.98 6.71 0.30 28.99 36.98 30.18 2.66 1.18

W E BTG, RO AEEE N NG R ER . BRI FEA, BN EERI BT B
FER RS SRS AR K . M BB EAEE A W e 2 B AR ERAE, (RIS A s
R E SR, TR T HABTEAN A £ [19] [20]. 5 M EE 4 JE i RS BUOME (E 13)EAN T,
T ET5 4K, Cd > Cr> As>Pb>Hg. MARIFEEETG it sl G LR, R RIS R R R E TR,
BRE Y i 20%, DR s TR E R RGO Bl B L AR RS Y . RATH
BRI G

T AE AR 25 AU i 02 AR B 4 M o S A IR B I B B A AR S AT O RE i, ANTTTRR 2180 A BE KT
T ECE VTR T R E SR IAT VR . AT AENA LRTESEN SR, S5 IR ESE R
T S (AR SCR FH B A1 AU 07 146 4E0) P EUABL A 3 SR I0005 e R 8K, K5 51 NEE G # 1 B R 4, 15 30V 7EAE
BDfEERIHEE, FINBUS 2 X 3 L3 S R I AR S fE F 45 A fa 8t [21]. 5 FhES BB EAS
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fHi 5

J& F IR BUIEE AL TR/KF(<40), Cd >Hg>As>Pb>Cr, {HiFEZHE 4 MK 5 5L E. BEAS
JEH LR B RBIIE AL TARKF (KT 150), 99%35 Hefs 2 IR, AL 1% 45K (5 14).

Table 13. Statistical analysis of accumulation index of heavy metal pollution in Lichuan Farmland

F 13, FIFEER SR RRIER ST

. Hy ZREHL g 5 AT RE SR o L%
e WiE A F B R b EE BE W
Cd -0.47 2.62 -2.03 78.11 18.34 3.25 0.30 0.00 0.00 0.00
As -1.61 0.03 —4.26 99.70 0.30 0.00 0.00 0.00 0.00 0.00
Cr -1.60 0.45 -3.23 99.70 0.30 0.00 0.00 0.00 0.00 0.00
Pb -1.77 -0.01 -2.81 100.00 0.00 0.00 0.00 0.00 0.00 0.00
Hg -3.22 —0.53 -5.56 100.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 14. Statistical analysis of potential ecological hazards index of heavy metal pollution in Lichuan Farmland

=14 RIS ESRISRBEESREREGI N

_ FLITRE E; TS RFLE S ) 15 %

o o0} Bk N fi R = R
Cd 36.77 276.16 11.01 71.30 24.85 3.55 0.30 0.00
As 6.07 15.32 0.78 100.00 0.00 0.00 0.00 0.00
Cr 1.04 4.10 0.32 100.00 0.00 0.00 0.00 0.00
Pb 2.27 7.43 1.07 100.00 0.00 0.00 0.00 0.00
Hg 7.36 41.67 1.28 99.70 0.30 0.00 0.00 0.00

ZETRERI 53.50 299.17 16.64 99.00 1.00 0.00 0.00 /
4. g

41 BB ECRBRBRERES

Bt N e L BRI 4 8 o WAL ATRIE 2 & m it A B 138, S BEH 5 X808 T & H
TS Y A AR AE, AEANIEBNE R, ARERRZ s edih, RO AR PRS- aE[4]. R
JIARE BN PR R B R, HPkhE. w8, 8. RGEIR T AL B EN K, 4. fl.
B T A A E K, . B E TR 5 &M A EEL )R (A 2w 6 2.14 £,
KK 2.63 %, &EK 3.79 £5; wEHdt. &EFE, ZHEKMW 1.74 5 S50, Z2EKE 1.58
%, A 1.27 %5 UeWidbn 1.19 5, HEPSH 1.35 %5, &EK 1.22 55 KA2AWAER 1.15 5, EKK
2.3 1%, &HM 1.42 £,

42. P, W, % B RKFESRFEAAREY

FEVEET]. ERHEAE[IARIER . HY. BRI AFAE R 2 B G, WX Le 5 G Jm vl e B R . AN
GuirER L EE, F)IBHEE. . 8 . RE RSN R, HORIEW e RAMEIE. SigEh
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i 5

ZREEGE S EEANR . pH AR E[14], ANFHES LIEA YRR pH 2R E EAHS; S
TIEAP R R IEM R, 513 pH 2B IEMK, iS5 pH BAE 2 IEAHK.

43. RRANIRESRSRNEITN S EZERES—H

W B S R TS BV T R PR R AREGE . WP HREGE. WS E
FIRHOEE[21], PN T RS A AR, A R AR —S[7]. R B S e R A R AR A
TEIEA A fa IR EOT A B 8 S I 5 YRR B, 5 YRR HET 4 5 : Cd > As > Cr > Pb > Hg, Cd >
Cr>As>Pb>Hg, Cd>Hg>As>Pb>Cr. i NEEETEN G REA T, J5E BN T FEEm N &
e, SREFER. 3 MIEM R E RS Y E, (BUFERME R i5 Y, HRk 4 MIEATS
geo WHEDIRE. WEADEFRBLEEIAN, F)IHEHE 4 8 A T B0 G 8Uikis JoK .

5. &ig

1) % GB15618-2018 ikl (1 B MRS i e A B L EL VPO, A1) IR bt o < o AR RO AE S T4 35
B, WS TIRRAE, ARG TR Bl B B RIS P25 & R T L E . 56.80%HFE A1
AT IIX, SRR IR AR S, 2 Lk ARG AN T 2 R 0 0 B IV A A b, B 2 38K
oA VAR TALIX, AR IR RRIYR 20 TTH @, IR A K B s ER# . 17.16%
FIRE S BAL T3 IX, FEMAEMBIL B, Sk w5, EE. ot 6 M2 B, M.
R B BHE S AN SHAFENMI. BRDEBOALE. B REEL TS, WX AR,

2) 1% GB15618-2018 #riftdiliE (1 IR VG H, FEE P pH Thi, . Bl 4%, SRIGEHRIN
Tt IE b, B E R T e BRI T RS MR I ERAR, FRACHIAER . . AR, BIfER
AP A IR et b . BRORAE R SR AT T IRAL B, R BT R, B AT T BB
Hus R/MESR HEIUAERRACHT U, BhL B B ORES I IR IR IR .

3) A)IBk E R E AR AL R, S REAT R T, R AR e R L AR TR X
KV ANFER SRR, R, B B B, REMERTUKH. Fib. KHEKE S EEEALL TR
DK, AT ERIX KT

4) FINNBHOA R + SR e EE & B P s 250, SR s, ROt EdR. %oy g >
WA > Akt > WARE > KL > S > Rt REEMRILREORL TaRX, HERRLT
WG RN BRI > K > SRR > Wit = KL > B > ROt BUEATRX, HuEk
TEIX; #. Hr RIES LRI AR 28, M TEIX.

5) FINAF R A BEA B B It g m E & B P A AR, R A MR LR A H
M, b A R AR B R, Foh: BIRHES > WY > BNLE L > R
WE > ARRE > ROE, ARDANEOARKFNLTEX, RERRATHETHEX, HrEe
JEBHEAEA R REE BB P HE P 22 5%, HRAL TR IX .

SAE, £ 5 MERE, SRS G R R AL R E K . BRFFER L LAVE R R . RE
LA FE BRI B, T8 2 B MR AL #8 BT RO B AR 2 T, A7 RO AR AR (X
Wro REa A2 TR BRI e L R, 2O TRIR B A B AR, S NI s EL 7 R R N
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