‘ > 2 V2 Y
ﬁ& | ;4%“} £s @’I& J B M R R

\GRO-ENVIRONMENT SCIENCE
fRtk: http://www.aes.org.cn

AW X LB YA MR E R A
JEUEEL, Mg, R, EOK, R, XK, R B XIS

FIHASL:
JHTEER, Wl 55, 45 AR IX IR AR A SR TN R AT TE )], Al PR BER 22441z, 2020, 39(6): 1221-1229.

TEZR R View online: https://doi.org/10.11654/jaes.2019-1370

AT RGBS B

Articles you may be interested in

FVL Ui R ot B R 5 A DA N A A e S e PR R Y
TR, 200, 2, WA, BRALHE, B, m/hA, Wi, BEE Ak
ANy FREERLF24]. 2015(2): 274-281  hitps:/doi.org/10.11654/jaes.2015.02.010

ANTRTBC BRI A S Y SR BRIT AR/ N PSRRI A 1 5 )

BPY, R, T, S

LV FRBERFA2A3R. 2015(9): 1679-1685  hitps://doi.org/10.11654/jaes.2015.09.008
SRS ) X G A T R RS (5 )

FERBE, T, BEEEE, XK, T, AK

F IR 2240 2018, 37(6): 1132-1140  https://doi.org/10.11654/aes.2017-1501
A W AR R 2T R R A R Y S e

LV FRBE B4R 2017, 36(5): 915-920  hitps://doi.org/10.11654/jaes.2016-1441
VS 7R FH T - o5 14 28 Tk R ST - S T 1 5 i 1) 0F 5 3 e

PUHITEE, RELR, XUARRK, 225241, 2RISR, UM

FVFREERI 2240 2016, 35(12): 2260-2268  https://doi.org/10.11654/jaes.2016-0892

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-1370
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.02.010
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.09.008
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1501
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1441
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-0892

2020,39(6): 1221-1229 xR W F OB R F F R 202046 H

Journal of Agro-Environment Science

JEUEEE, A7 W, D AR X SR A A RSN R SRS AR PR SR A4, 2020, 39(6) : 1221-1229.
TANG Shi-qi, YANG Zheng, MA Hong—hong, et al. Study on factors affecting soil cadmium bioavailability in soil in karst area[J]. Journal
of Agro—Environment Science, 2020, 39(6): 1221-1229.

JECERE OSID

aaXTEREVMENERMEZHR
FREL0, i B g R Ay ATl e,
13!'5 7/,5&1,2,3,_7%3 # 1,2,3’ X"J %/‘i\hzﬁ

(1. v [ 1 Rl 2 B R A B sk AL 2 B A F 98 7, TE JEREG 065000 2. rbv [l b T 3 25 Jm) - b i i M SR AL 22 JH A PEMM IR oL
b AR 0650005 3. H FE TR A# BE MR E ik - R M BER AL A G PR EE A SC G, Tk RS 065000)

& EONIFSCA R X LR AR YA AR R L L)V BRER R A X L T T KRS T S8 S AR R L BRI S O SRR 1
W 3 pH AL E R R0 AR kR S R LR A A R R . G5 RERET pH A HLET R L X
W B 7 A S i, S A A S A R R P R S AR K R pH B - A DL, B ER R A VR T U 3 AR R S - SRR Ak 1)
Gevp. BRWIE VAR R G REL, LI ORWIE R A A R R E MR R LT, N2 A X R R R R 5 A L
JBT, X 2, X R R B v R ) T A R A R L AL 1 R A B A - S T T DX ) A i

SRR )V s AR AR TR T -4 B A W A s R IR 3

FESES X533 XEEFEELA XEHS:1672-2043(2020)06-1221-09  doi:10.11654/jaes.2019-1370

Study on factors affecting soil cadmium bioavailability in soil in karst area

TANG Shi—-qi'*?, YANG Zheng'**, MA Hong—hong'**, GUO Fei'**, YANG Ke'*?, LIU Fei'**, PENG Min'*?, LI Kuo"**, LIU Xiu—jin'**
(1.Institute of Geophysical & Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China; 2.Research Cen-
ter of Geochemical Survey and Assessment on Land Quality, China Geological Survey, Langfang 065000, China; 3.Key Laboratory of Geo-
chemical Cycling of Carbon and Mercury in the Earth’s Critical Zone, Chinese Academy of Geological Sciences, Langfang 065000, China)
Abstract: Karst areas are the main soil cadmium content distribution areas in China. Explaining the mechanism of soil cadmium bioavail -
ability in these areas is of great significance to understand the risks associated with soil cadmium of China. In this study, vertical soil pro-
files, rice seed, and its corresponding root—soil samples were collected in Guangxi and the effects of soil pH, organic matter, clay mineral,
and carbonate on the bioavailability of cadmium in carbonate parent soil were discussed. Among them, it was determined that pH, organic
matter, and clay minerals mainly affect the adsorption of cadmium. The bioavailability of cadmium is affected by pH, clay minerals, and or-
ganic matter in descending degree of strength order. The role of carbonate is mainly reflected as a buffer against soil acidification. In gener-
al, Guangxi has strong karst development and the soil is constantly forming new clay minerals that are stable under epigenetic conditions.
In addition, the rich carbonate and organic matter in the soil of the karst areas are more favorable for the fixation of cadmium in the parent
soil of carbonate rock; however, preventing soil acidification is the first measure to prevent and control the risk of soil cadmium pollution.

Keywords : Guangxi; carbonate parent soil; cadmium; bioavailability; influence factors
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Figure 1 Degree of soil weathering in different study areas
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Figure 2 The position map of soil profiles, rice seed and corresponding root soil samples in the study area
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Table 1 Comparison of BCF of cadmium in rice grain corresponding to different profiles

I H Ttems PGGDO1 ~ PGGDO2 PGGDO3 PLBCO1 PLBC02 PLBCO3 PWMTO1 PWMT02  PWMTO03

F/IMH Min 0 0.016 0 0.060 0.007 0.004 0 0.018 0.015

e KA Max 0.034 0.125 0.056 0.423 0.040 0.457 0.295 0.263 0.045
FITFH M Average of profiles  0.016 0.054 0.014 0.196 0.021 0.075 0.075 0.139 0.024

X FEIIME Average of area 0.028 0.097 0.070
2 BCF 5iRFE L K645 Spearman 1 X REL
Table 2 Spearman correlation coefficients between BCF and root soil indexes
pH H ALK Organic carbon ALO; CaO MgO
BCF -0.530%* -0.295%%* -0.378%* -0.387%* -0.621%** -0.465%*

TE 4 FORAE 0.01 A RN F 540G
Note: Significantly correlated at 0.01 level (hoth sides).
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Figure 6 Photos of soil iron and manganese nodules in

the study area

B rh i BCF & B PLBCO1 Fll PWMTO2 it b 2 45 WLk
R (B 7). AR LA PS5 BCF s &
R (E 8) , /K i) BCF PR 2 45 HLask & i R
LI T FE S, H BCF S8 &R A WU & A7
FAAAEME (K 2) . DL U B PR 0 T
i A R TR R R

A VUT B AE AR | E BRRE S A KENE
ML AP0 T v i T B (R R L S A SE°Y T
&)@ AT DL i A HLRC AR B AR 25 A RN Y iR e
AW, Il LA S ik g R s . IR

5 MLk Organic carbon/%
0 1 2 3 4 5

0
40
£ %0
=
B
()
i
é 120 0
~O- PGGDO3
160 —A- PLBCO1
—+- PWMTO2
-0+ PWMTO3
200t

7 TEFHEAVRER S E
Figure 7 Vertical distribution of organic carbon content

in soil profiles

100
0
O
= © 09
2 ol oo
% S %@0
gf; P og ©
E ‘290808% %
1_
H og@%}o
0 o
0.1 : : ;
0 2 4 6

A MLk Organic carbon/%
8 AL ANS BCF B =E

Figure 8 Scatter plot of organic carbon content in

root soil and BCF

B AT P SR A A R R A 1 T At A )2 XAk
KB Y A 6 A A X R 1 [
ERNAF
223 #hituW)

ity P E G YA Sy, E AR
RERREL R YA A A 20, H R IR K 3R
TR P e, o) B 45 R A W B A A SR B AR o % i 4
YRR SR Z A XM 5, 3 Fe05 19 5 1 1] LITE
—ERRE B RAE TSR AL R W ALO;
B 1 DU AT DARAE - HE R b W) 2 ) R AR RE R Eh
R P

BCF /M PGGDO3 #44 + 1 Fe, 05 Fl ALOs % it
fermn, R R HAE TR/ L WA £ & B, BCF
KA PLBCO1 13 Fe,0, 1 ALO, & 815/ (I 9) ,{&
31 B, PWMTO2 4R Fe,05 Fil ALO, % 1 15
PWMTO3, {H BCF 31 & F PWMTO03., # & + Fe,0; #ll
ALOs 7 5 5 #4109 BCF B K R (&1 10) , BCF AR
Z 1 Fe,05 il ALOs 75 it Jdl /b i3 K, H BCF 5 &
+ Fe.05 1 ALOs 5 Tt AF7E 35 (A OCHE (2 2) . DLk
ULBAZE 0 B RGN, vT LA S B e (A
S/ EIRIDA S A

Forbes S W 1) 3% 1 X 52 43 J 5 1 1 S A
3T ARG A S22 T4 3 1T X 5 4 B 4 T ) R O
YIRISER DT . &8 B e K iR st 5
BeAR sl 2 05 PR 4% & U OH 3 141, T Wik & AR E
Y FR L5 0, Bl S W B TE AT ) 2 18T, HL 3K B
ST R

XOH+Cd* —XO0 Cd* +H*

2XOH+Cd* —(X0),Cd+2H*

IR P 23 32 3] pH A2, 5 5 4R PWMTO3 ) 1fi



1226 URIEIN Xl 53955 64
AL Fe204/% SAALE ALOY%
0 4 8 12 16 20 5 10 15 20 25 30
0 T T T 1 0 T T T 1
401 401
£ sot £ sot
~= ~=
B g
[=) [=)
i #
g?é 120 [?;( 120
160 160
200 - 200 -
-O- PGGD03 —4& PLBCOl —+- PWMT02 -0~ PWMTO3
lg 9 ii%%']ﬁ FezOﬁﬂ] AlezErﬁjﬁﬁE
Figure 9 Vertical distribution of Fe,Os; and AL,O5 content in soil profiles
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Figure 11 Vertical distribution of CaO and MgO content in soil profiles
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Figure 12 Scatter plot of CaO and MgO content in root soil and BCF
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Table 3 Path coefficient between BCF and each index

EHEsEa Ry PHEEAR R Indirect path coefficients
Direct path coefficient pH A ML Fe,0s
pH -0.569 -0.012 0.019
A LAk -0.200 -0.034 -0.050
Fe,0s -0.387 0.029 -0.026
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