W % B 3 W44 % 4

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2023 4E 4 H 15 H

H &
AR AL B 25 BLGUBSIH] v vvevenereeeeensmeesse s ene et eH, Wk, ZRE, BFE, #EMK (1801)
HF EOF \%*u KZ JE‘{})P(E/] 2019 ~2021 55'51:':1 Iﬂ%ﬂ[ﬁ‘ \/E/“:&E[ijjﬁéj\*ﬁ .....................................................................
........................................................................ FR, ki, PG, THM, e, RRE, REs BE (1811)
A T 5 5L UL BRI wosve vl Nk, ERT, KEA, ZW, 49, AL, 95 (1821)
2015 ~2020 AT P -0, 5 FHTRIEAAREIE oo S HRE, BB, 5EE, B, 20, 4, 78 (1830)
2015 ~2021 4 HETE R P, FURLEE ETGIREZAFE ST oo
......................................................... RN, B, K, BER, TR, KAk, 2EE, FE, T8%, FRF (1841)
mm~mw@*EﬁiénmPmsﬁ§§%&g5ﬁﬁ§m%5%%g ........................................................................
....................................................................................... BB, B, FEE NRA, B84, H5R, REE (1852)
ST X A AR KBS FAUUME LR ORI - -vvvvvvesesssennee B, FNL EER, B, B, ERE, A (1865)
BTN F A IR 2 2 B T IR AR <+ eeereeeeeeresesmes ettt st XEHE B, EEE (1873)
P2 PV, o PR B E KV E A BT TS SR S LIRS, +oovvevssrssrsssssnssnss BE, BP0, K, I R (1882)
L 2 V6 I AR B TR P BB RIIC Z R IHERCER AT, veeereerersemsemessessssesssssss s s sttt sss e as s,
............................................................... EQIEE XIJEJ , g,]jqﬁ% XJU%E’Q iia, %%q’-,% EE Ehg% X'Jﬁ’f (1890)
BRIBELICHEE P, AUMHERKIT o B, Bk, BH, FRRBA-REA, BT, FHE, A (1899)
mﬁ%ﬂ%mﬁMmmﬁEQPMS%g@rgﬁﬁﬂggmﬁm“mmmmmmmmmmmmmmmmf ....................
.......................................................................................... B, GTE, RN, AR, EHE, IR, KEF (1911)
HT 2 SRR BT B AT AL HE U BA et X, W, Tk, mm, K (1924)
T X A B EAE R A W5 YR AE R SETTARAT - ovvveeeee e
.................... :mmmmmmmm.%mﬁ BUh, THE, 24F, Kitkt, Sk, THR, TH, IRE, B2, H4% (1933)
2020 4F 2021 4F R FURIK LA IUREE R VOCS RIVEMAMT  oovvvvvvvvsions WM, T T A LH, KEE, HE (1943)
TR X B A VOCs ZEAARIE B B TG v evereereeseesesie st st KE,WER, TH, T, BEE (1954)
T TRRGR ARG VOCs FLFARIE BORIRAEST oo REE, 0%, LEW, RIH, Ti, AT, RE2, AR (1962)
JET R B AR IR PRI S O, A IAFIE woovveseveeoeee A, B, U, A2E MHR, KIE, KAk (1974)
“ﬁm+§ﬁﬁﬁm%%wﬁﬂ%ﬁﬁ5MﬁW BB +vereereerseneeneese ettt bk, EFRF (1985)
SO BT IR TE B I R4 2 SR ADL RS BT ST <+ vereereereeneereeme s AT, R, KA, EHE AEW (1998)
e NG el ) =) ﬁkﬁajﬁmﬁﬂ --------------------------------- Dok, ¥ A, W, WA, MM, KE, BH, BEE (2009)
ﬁaa&mﬁ%mﬁﬁwtﬁﬁﬂ%ﬁﬁ ~~~~~~~~~~~~~~~~~~~~~ Bl BRE, GA, BiE, HA, 2HH, BXE, KEEHR, 28 (2022)
RALEIBK IR ARG 3 PRI 75 QAT 5 A AR ARG -oeeeereeeeeeeees B, KE, TR, DER KR, SEE (2032)
(IR ST TN A2l e R 1 S U ) L s REE, T4, B, AH, KLT (2040)
SRR A HUR BRI 28 AL BOARBIN - covveveeeeeeeseceece R, £F KER, WEA, PR, TE, BRI (2052)
FERRTITAN ] Dy AL FEl K UG I ATAFAE BRI oo Eivhl, 23, FEE AR, F00, K (2062)
ﬁ&wﬁﬁﬁm%ﬁgmﬂﬁwmﬁikﬂﬁ ........................................................................ kAN, HE, FA (2072)
P8 S e X I X3 A T B R S R T A BAMA TR BIAEFE] v veeveemereemeenmen e et ettt
................................................... R, BB, WWE, HRE, ARE, AWK, FE&, FEK, KER, X EX (2083)
ﬁam3ﬁ£M@@@ﬁﬁ%ﬁg%5&%%mmﬁ$ ................................................................................................
............................................. sk, WES, BEFE, T, KON, KR, ENE, BEA, K&, 2R, AZ5 (2093)
T4 JB 15 YT R ) A 3 P R RV S W%%W ........................................................................ f—f, B E, THEX (2103)
B K AR OGN ATERAE - vvreeeeee oot &, BEX, ki, £2F4 (2113)
5 B X /N S OB ( Sinularia microclavata) JefE A SR BEVE SRR DI REOREIR  oveoeererererse s
...................................................................................................... ijﬁf(, 55(5,_, afy%)lL Lﬁj:, r:wﬂ% ﬁﬂg (2122)
T RSk B Sk 9k K S R e %ﬁﬁ%ﬂﬁ@%ﬂ%ﬁﬁ ........................................................................... FH(2136)
FERE A BT K ARV FE RGBTSR -ovvvvson oo A%, §H, G, FEE, KOT, Ak, 2EX (2047)
TR0 M RO T BB BT ST S BTN AR woeeeeeeemmmrnneree e FES % ﬁww,ﬂ?ﬁ WE%,wkﬁ EAR (2158)
T 1) Tl el DX 7K B AR R A TR B A B RSN BB V5 e R B G TAL  vvevvermere ?j] iig, B % (2168)
IETHIM RIS WBR I B AR 2 R Y A T SICSC I v KE®R, EXH, A%4%, 28X, £A £ (277)
T APCS-MLR F1 PMF A5 A MERT L R 30 8 1 S T 4 TR 15 YL A TR FRATT +oevvereeeremrermnm e
e e s CHRIRIEE E7 f;eu;k %ﬁjﬁ7 XIJT?, X]J/\?ﬂ 5’] H? Ef/z\i (2192)
TSR BRI SRR T ST G A HE R Al v eeevvennenes BOW, EBE, BK, 5, BEF, A (2M)
AT BP WA MA B RS i RS i - DRk ABK, D dF A, RER, BRI, H R, A (215)
AR PET I A 22 0 i SO AR PPy oo REF, KE, Rk, RES, A48, A, KEBH, 0L (2223)
SRR SR 2 7 DX R B T AR B AT S5 R IURE wovvooms oo
................ :mmmmmmmmmmmm”mm BEE, TEL, EK, A, KRR, FANE, Hde, MHkE, NEE (2234)
S IR R 3 Cd HUBRAL S AE B T AHESE Cd BrRETU veveeeresemseeeessessssesnssesesissessssrin st ns e sneen
...................... :mmmm“mmmmmm.ﬁ%% REM, N, BEN, YU, BRk, FEM, #E BRI, R (2243)
E%ﬁj%[ﬂ*]}ﬂ%ﬁﬂijﬁ&ﬂﬁ;% Ph. Cd F As 75 lﬁfﬁkﬁ.*ﬁ ................................................... iﬂﬁ, - ,g, (2252)
INERRE S B R Z Mela ZM TR I T +oververeerersemenmnsmnenine s X4, %9ﬁ #ﬁ%,?%%(nﬁ)
B R E AR B A DR S AL SR AR RS oo XEF, KR, KA, ﬁ% B, A, BHE (2275)
%%ﬁ@ﬁﬂﬁﬂ@%ﬂmMQ%i%ﬁW@ﬁm%m ............................................. &E NN ,EEFE ) ORMER, 2ER (2283)
BT K BEHL (I 59 B ) LS RUE 0 2 BT K ITBEBFAGURII, +ooesvesesssessessesscsenesnnennen BEE Sk Ao Ak (29)
TR 7 B JLAR B R AR B BN BTG 22 R IR PICRUSUDDRER v vovovevoe oo EE, @%ﬁ L, BPFH, 5 (2304)
A J LT X PR A B ¥ 25 i B AL SRR O - CEM, A0, B, B—F, BB, &t (2315)
BRI M AL KA B ANBREE LR ORI oot ﬂﬂ wRE, K%, £ (2325)
A5 (U HE T XS 6 P S A W e AL B R R - WRE, Tk, GRS, HEE, AXA (2338)
R NG Ty o p Eod i < 4 R WhE, BAL, AR, BAR, Gl (2348)
SMIRRR IR O BB KRS A IR R GBI oovovvveeeeeveveeeneeeees WEM, 20, Fh5E, REA, DT, Bk (2356)
71 2035 F9°15 HE-55 BT AE IR U 4/ R ST HE RS A1 - 0, 2AK, BB, MR, Bah, K, Kk, Kid (2365)
ﬁﬁi%ﬁﬁﬂﬁﬁ?%ﬁﬂﬁﬁ%ﬁ ----------- HRE, Fok, Ko, DRE, BE ERF, IR, AAE (2375)
42 SR BN P E SEARTIGEE --ovvvoevveseeres s VR, S, EEF, AUEE, KEX, #RA (2384)
TR o SRR RGR B EFIE ORI RS - B, £, BUTH, 450K, R, FiF, R#h, A, REE, A% (2395)

(REREEVEITIRF (1910)  (REEREE)IERIRN(1984)  fRE(2167, 2191, 2324)



)
EF 50 OB Rl 5444 A0 20234741

Eco-Environmental

Knowledge Web Environmental Science Vol44,No4 Apr.,2023

EAXAEBRLE Cd b3k F4E4E R EAKFFE
Cd E =il

W, R U, AERI, HELE, RO, IFER, S, iRE, KR
(1. o b B A £ R f'\aﬁt??ﬁ,rmﬂétlﬂ O, K 4106005 2.t E ML R Y L0 7 RHER A LG, PR 710000)
. BEERAXALTE R Cd AR SEX — LR 52 0 (B T AW XOR R BT S B b PR T, Cd & fiA:
WARPEAAE 227 SR A 13 Cd BB 0T HF M AT 3185 57 5 43 S A AE — 8 B R B . 38 3 3R G0 R A MR 5 X AR g
FRRE RN AR T 282 398 B BOKRBER , 0 oK Cd, 13 Cd. pH MR EEHEAR 88 T ASEFET 13 Cd iRk AR E
R HA WA S R e B 2 S 3T TR AR 4 R R 2 A S5 ) B b ) DX R L. S5 SRR I, 5 XOR TR BE o + 3 A il
G, R AR T 4 Cd & BB (H AR RO, EOKFFSE Cd AR m. ERAFSE Cd AW s E RS 1% CaO | pH,
Mn 1 TC 4 BF AR I EBI M -0.385, —0.620, —0.484 Fl — 0. 384. 5 L5721 6] YA RN A BIAH L1, R FH B
HLARMABE TN £ K Cd &4 R MR T & PR A SRR T —Fh T 8¢ Cd ATt/ E AT 2 Cd & &t E’Jﬂiﬁﬁ%ﬁ'f“%#
Hb 22 4 R HF T 58, 380 FI R S0 BRI A A 2 4.
KEIR(Cd) 5 RIRER A ; M E,; B, X7k alr,
RESHES: X142 XEERIRAE: A XEHS: 0250-3301(2023)04-2243-09 DOI: 10. 13227/J hjkx 202205248 i k

— I F —

Geochemical Characteristics -of Cd in Different Parent .“So‘"ilslI in Karst Aréa .and
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Abstract The naturally hlgh background value region' of Cd demed from the “eathenng of carbonate has received wide attention. “Bue to the significant difference in soil

Fu

phymochemlcdl properties, soil € content, and bioavailability of different pdrent_,nfdtendls in the karst area, there are certain limitations in using the total soil Cd content to
classify the env fironmental quality of cultivated land. In this study, surface’soll and maize samples of eluvium and alluvial parent material in typical karst areas were collected
sy stematlcallly the contents of maize Cd, soil Cd, pH, and oxides were analyzed, the Cd geochemical characteristics of different parent soils and the influencing factors of their
bioavailability were revealed, and scientiﬁc and effective arable land use zoning suggestions based on the prediction model were suggested. The results showed that the
physicochemical properties of different parent material soils in the karst area were obviously different. The alluvial parent material soil had low Cd content but high
bioavailability, and the maize Cd exceeding rate was high. The maize Cd bioaccumulation factor was significantly negatively correlated with soil CaO, pH, Mn, and TC, and
the correlation coefficients were -0.385, -0.620, -0.484, and -0.384, respectively. Compared with the multiple linear regression prediction model, using the random
forest model to predict the maize Cd enrichment coefficient had higher accuracy and precision. Furthermore, a new scheme for the safe utilization of cultivated land at the plot
scale based on soil Cd and predicted crop Cd content was proposed in this study, making full use of arable land resources to ensure crop safety.

Key words; cadmium(Cd) ; carbonate rock; influencing factors; prediction; zoning method
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Table 1 ~ Element content characteristics of surface soil samples in the study area
SiH ER XTI (n =35) A D BLRE (0 =70) JEREN Wkﬁ?c?iﬁ?@% él%i’%)%'
BOME O PHE PO% mKM BUME P PR WK (n=105) 1Y g
Cd 0.37 0. 64 0.61 1. 50 0.13 0.37 0.35 1.01 0.47 0.31 0.15
Mn 411 971 1016 1342 215 587 446 1381 719 731 552
Sio, 63.7 69.7 70.0 75.3 70.3 73.4 73.4 76.7 72.2 63.0 65.0
AlO5 9.7 11.8 11.9 14. 1 9.7 11.7 11.6 15.1 11.7 14.1 4.4
TFe,05 3.85 4.85 4.78 5.71 3.42 4. 46 4.48 5.41 4.59 5.79 4.35
MgO 0.97 2.40 2.21 4.88 1. 00 1.76 1.73 2.90 1.98 1.30 1. 46
CaO 0.38 1.38 1.18 4.23 0.20 0.38 0.33 1.63 0.72 0.92 2.79
Na,O 0.21 0.29 0.28 0.47 0.17 0.28 0.27 0.45 0.28 0.50 1.27
TC 1.09 2.14 1.98 3.78 1.05 1.56 1.54 2.76 1.76 1.92 1.50
pH 5.62 7.34 7.49 8.25 4.40 5.48 5.34 7.16 6.12 7.06 7.67

1) Cd Fil Mn B0 Fymg-kg =" ,Si0, . ALO; . TFe,0; . MgO, CaO, Na,0, Na,O fll TC ¥ifii % ,pH ToiE 4N
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Fig. 2 Correlation diagram of rhizospheresoil physicochemical properties, soil total Cd, and Cd concentration in maize in the study area
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Table 4  Evaluation indicators of MLR and RF
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Fig. 4 Zoning map of the safe use of cultivated land at block scale
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