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Provincial-scale Soil As Mlgratlon afid Transformatlon and R.lcq ‘Safe Plantlpg %'on‘mg
A Case Study of Guizhou Pr0v1nc ] N \ | € o j’
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Abstrﬁct 'To expLore the CIlE_I‘lbuthl'l characteristics of pad4y sqif aﬂd rice AS édntent as well as the healthmaks bﬂpce consump’noh and to evaluate the safe plammg abilit }.{)f”rlce,
299.p‘&dd\ s0i samples and 1 567 groups of paddy soil- pce ?ﬁmgfés were e*)l‘lbcted their As content and basic so;l phys _gal and chemical properties were determined , and'the single-
'factqr ollulwn indexmetlThvas used to evaluate the po lutlon'élegree of the samplesﬂ Théresults showed thlt: O the soil of paddy fiel (&s in Guizhou Province was mainly neutral ,
aitd: 1t1 lemﬂzer retenyn capamty- e organic matler content were ahofie thé_med‘l'ﬁm ol and the soil was relatively fertile. The range of  (As) in paddy soil was 0. 042-91.75
mg* kg lhg.geometrlc medn was 10. 03 mg-kg', and the “umulative effeqttﬁpﬁﬁyj::l As was lower than that of natural soil As (P<0.05) by independent sample T. Compared
with the snméemng value (072 mg+kg™) of the Soil Pollution Risk Management and Control Standard for Agricultural Land (GB 15618-2018) , the excess rate of soil samples was
15.37%\' 2) 4o 2) The » (As) range of rice grain samples was 0. 001-0. 937 mg+kg", the geometric average value was 0. 108 mg-kg™, 10.21% of the rice grain samples exceeded the
limit value of "Limit of Contaminants in Food (trial)" (GB 2762-2022) , and the locations where the exceedances are mainly found are in the central and northern parts of Qiannan
Prefecture, as well as around industrial and mining activity zones in the southern counties and districts of Zunyi. @) As ingested through rice posed non-carcinogenic risk and
carcinogenic risk for adults and children, and the impact on children was greater than that of adults. There is no strict control area for safe rice planting in Guizhou Province, and rice
can be safely planted.

Key words: Guizhou Province; paddy field; rice; As; health risk

WA R R TCR , H AR AR AsTE  SECI L As TS0 S R X BN 4 T R4
£ RZ LR S TR A TR B f9 AsT5 i BF S AT T G BLSC 2 X
B REE T S50 7 . As 2875 K ETE | AR 24 Ak Al 45 B EA 65% W N LLRK A &K%
BRI LI, 5 T 2B F ML RBRY R0 o iy b o 2 005 90 8 W4 B . K S (Oryza sativa.
s R AU AR DN A RO IE sy 05— oM B AR R R T 55 7
MR RAFRPENKD NI ASEZ DIy g 1 0 b 25 7 B0 24, 0% F

T 25 22 G0 R B 0 48 3 R T, b A A ) 4 .
40. 0% 2o A5 , A48 0 90% N 1 DL Rkl i, Kok
Mg I 28 2 T R, 5 206 & 7E I 32 BT S B 9

HL%Q‘E&K EMNGW. ﬁd‘l‘l{?ﬁgﬁﬁﬁﬁ%{%?qz?% L&*‘%E@ 2023-05-02; 1@-“’5% 2023-06-02

N T A R e e e 23 ¥ 2 (8,9] HESTA: K ARREIEESTH (52230006) ;) 79 BHE 5k £ 10
=z B EEE APPSR, SN AR A a 11208000)
&R XA AsT5 YL 0L, VU B PP AF A% As i i1 BB #0 1 (1999~) 40 BiERF50 L , EE0F 505 10 h & 4R
o o X + 15 Ye s 52 K HATAN , E-mail : 1327316702@qq. com
[%Wﬁ . }:I:ﬂél%.l Asﬁﬁf%':ﬁ As EP%“O] s ELﬁFELﬁ& * E{EVEH ,E-mail: songbo@glut. edu. cn



1782 E7S 5

Pl 45 %

L,
=

X R T 4 R R Tk R s . AR R T,
KR ) 4 R A AR SR Y & AR AR T, JLFR AR A P R kL
(EK | KAE RN ) ok RS AL RAEE 4 5
FBAs, DIAEXT + 58 -RE KR W o8 £ B P RS X H
Bl A K2 F R K As TS YL RS 50 ,
o A HERRE K v As 23 A7 RRAE 6 FH A e XU A0 45
07 T 5 S — 20 A BESE, B 5T SR XA 1
SRR As 50 A, 0 TR R OK 22 4 B B2
ML E L.

1 HE5H®

1.1 FRXE 5

BN A AL T w5 R R A (R 4 1037 36"~
109°35",Jb 4 24°37~29°13") , & H i 6 Mg il ,
3ANRRE A VAN . B o T AR, B e A
ARV =T R . b AR R T b PG e S AL L
SRR 1100 m A2 AT, Ll b R e B R TE LAY
92.50% , 4 i o B T LA g S ok 0 i ALk
6L%@%ﬁ§ﬂ%n@ﬂﬂ%@ﬁ§ﬂ%@ﬁ%ﬁ
SR KRR AR K O 850~1 600 mm, 3 F K

R Al
1.2 HESCRE ST

BRI SR AR ] 2018 48 7~9 1, SR BE A5 1A 1 7
TR AR S B UL, SRR A R L P A T
52 PE1 43 BT , 77K T o 430 A DX SR BB O s 449 50 7 45,
B 5 DB 23 ks 25 7 T 300 7% 50 DK T
T A iRE R SR 0. 5~1. 0 km. 3 RAEETR
0~20 em, B4~ BE SR A A AE B A 200 th 5 THES
TR AT, BT 1~2 kg2 A S rh | 0 5 30 5 A g
FUBAT . GPS R #5BL 8 1+ HE3E A 3 €, | 454 I
Hy . BE T B B K bR 2 T RO AR R 2
W) RS 3 S RE R

KRB RE B 5 RE 2 R4 R AR B L 1 )
N, SR A LB K RS 1 S (T 1R 4 T, 38 R 45
1) 2 R 32 57 1 B R I R A L KRR 200 3K
BTk e L 76 A T UL 60° CHET IR IR H 7% 1)
FKL S 1 D5 VIR A B B £ A0 0 b1
e s T g asn. g%/ L

3% 48 %’%fijg@ 468 A , K 1 - S Rk B i
1567zﬂ,zgta£t£§f%~aﬂ*§a209/ﬁ. ' 5§#% | B

-

'y

&
N
o HALE@os4) = R
o OKE-REK (15674)  © & o -
AH I Q004) X HEED ¢ ’\Q f|
K o b #
| i3 + B N, ,
o
o Ay
5 ( A
& .
(] '4
fo o }3
7 \,-«( M7 a
o - - {JY
% ° " IQ 3 (\‘
\ .. )rr"éd
{ AT <
! s yﬂ‘z
& i 2
e L ¥ 0
IS J bEd b1
/ - ; A
¢ .. AR S
P ° RN $
Thast N ‘;!3‘\ e e .\ iy
S T Yo R S
P e e 0 S0km
Z\\,z' - IR —
| 1 1 1
104° 106° 108° 110° E
B1 HREESSHETRE
Fig. 1 Schematic distribution of sample sites in the study area

1.3 R HT 5 o 4

M0 H AL 6 -5 pH, LA LT (SOM) | +
B 2w (CEC) . IS As(TAs) . LAY
R As(AAs) MR K BL As(GAs). + 34 pH m e >k A
pH HL A7 52 25 (NY/T 1121.2-2006) ; 5% K & &
s R A AR A - FE 1k (GB 9834-88) il 1 SOM ; b i =
FALAS AR B -4 OO BV (HY 889-2017) Wl

CEC; % +HER R K R 1: 1 E KB A7 K08 T
H B 2 966 BE 43 BT A (AFS-9700) 1 52 H: As 75
i FHEARS As KO0, 1 mol- LAY L BRI 2, A H
JE T2 66 BE A3 BT AL (AFS-9700) I 52 . 43 #7 4 72 o
TIA = 38 553 53 W7 A Y 90 I (GSS-4) TR K b 1 4
5T (GBW 100357)#E47 57 £ 45 i, L As RS 53 51 o
86. 6%~95. 3% F1 90. 4%~95. 1% ; K HL L HL 10% F#E



3 1 #H0 A A YRUE I A IT R A 5 K R 22 A R AR IX )« DL 5

N 1 1783

A PEAT A S ARHR 22 4E £5% LLIN
1.4 [EJE 4b BEATECHE 4b 21

I Ak B U 2R FH AreGIS 10. 7 1 Origin 2023 £
il , 1 SPSS 26. 0 Xt Ji i K04l i 47 AH G GE 1T 43T
1.5 Wk

(D5 G Ha 550k

C.
P= ? (1)
K, PO TS e F8 50, P <1 Ron KI5 52, 1<P Fom it
i 1 1H 3 C, 20 FF i S ME , mg-kg ™5 S, 20 70 F PR b
e, S R R T it R FH b 1 40 e JRURS: A 45 A
#E ) (GB 15618-2018) 1 iy XU [ i & (B , 7 % “ i
HEAH”.

A W 5% B I RS oK As & N 4 i, GB 2762-
2022 X TRE K B AL As B PR} 0. 2 mg-kg ',
) SCHRASRE K Fh ICHL As 29 5 L As 11 8091,

() FEAKEERE(BCF) BCFRERKT As &
HH R As R, Fﬁﬂ%ﬂmﬁﬂé*% As Y

e, AT Y o
C, 4
BCF =75 . (@

K, BCFjilﬁ%%?ﬁ Cj‘]?‘FH?KEP&AsE% mg Ke
r

Cﬁ-ffi%qu%ai mg- kg

7 (3)%7&1‘%%% I 3Ty A L ﬂ/ﬁé’i@a‘xﬁm
;gmmwﬁmﬁaﬁfm*¢%ﬁAm§$%%
RO o ﬁ !'JJN
g ) s
SN PF ST 1 AR A4 ¢ LR EF 59
H 345 d-a” U ED B 5E AR B B A (a) L AR
BLHED A T0a, JLEN 18 a7 ;C,, W RK P T4
J& &, mgrkgs WO R R MR K H Y &,
kged™, BCAE B ML W, 4 518 0. 420,
0.365 F1 0. 198 kg-d ™" ; By, b AN BEHY - ¥ 1A HE kg,
JLEE Bl 29. 3 kg, BUAE 55 P Fl 2o o 19 1R 5 43 3]
h 65 kg F1 56. 8 kg "' s AT, by V- F4E F ) ] K4k, d s X
FARBUR RV, AT, = EDx365 d, XF T B0 8% 0 , AT,=
25 550 d(70 ax365 d-a™).

it B RUBS: DT f >R FH 26 [ P 2 (US EPA) HEFE 1Y

H A5 fa 16 22 50 (THQ) "™ BE AT PEMY . THQ /& LAT5 YLy
R S S B A R 2% AE 3 XU K F
TRy -

4

ADI
THQ = — — 4
Q RID. (4)

K, RID, N RS %5 &, mg- (kg-d) ™!
%% (RID,) 4 0. 000 3 mg* (kg-d)™".
THQ<1. 0 B & B X A4S fedt J3¢ V52 A 97 THD 52 i)

CAs B I HR

"ﬁtjﬁﬁ

THQ>1. O B & W] Xof A A4 i B 7™ £ 7 T 5% el 149 W] ri
PR 5 2 THQ>10. 0 Hif 3 BFRE X6 A4 e 7 A 18
PR .
(4)Bog K PEAL 5 4 a1 308 AR & ok
2 5 HUE KUK (CR) , YE U 42 8 As R A (5) Al
SR U AU AP
CR=ADI x SF (5)
A, CROy 4 R 5 8 77 26 1 4 B 80U KUK ADL
IO AR E S8 H YRR &, mg (kg d)™;
SF fy & 4 J& 19 B A E L kg-domg, 2% US
EPA 1 IRIS M B4 12, As 1Y SFBUE I 1. 5.
4 CR<107° W, TA A B0 XU I AT Z00% 119 5 > CR
AT 107°~107 Z [ B, TR Sk B0 KRS 2 AT LA 32 19
é{CR>10 BF, — eI kg £ 3 ™ A fE R S i)

2 ZREHH

2.1 K 3 A B AL BT S 1 Al

A Emiiﬂq%EAMéfﬁhi%%
T4 ] 5 R R 38. 7% . 24, 4%%-19 8%.

%%mi%ﬁmﬁW‘%WME% ﬁpHr
4.0~6. Sﬁﬂﬂ:AsE’J%[}ﬁ pH 7 7. 0~ 8,57%’%'
f it I JLI7J<’HH F 4 pH K 3. 37-8. 2&&-;&*
0. 1%7J<B§:ti§%‘ﬁuth’rE{E?4 0,39. 3% Qpﬂ-ﬁ
406SZﬁ] 18 5% B pH TE 6.547. 0% Jul ,
42. 1%£pHT7 0-8.5 Z40A] . w1 [El 2 % 1 5% PR 7k
Bﬂj:fi%pﬁﬁl—"ﬂéfliﬁm i r XA AR, R R R S
P55 R
Bt M4 7K B SOM Jit 4 K48 145 65 % BOE 28 40 A

K FH LA #4827 . i ad B/ 3 AT, B 4 K
 (SOM) 5 1 7E 30~50 g- kg™, M4 SCHR [ 2119 “ 4 [
TSRO R A BARME" M2 BT L b, R
FRO T IEABEREY) . ST ME K H 0 (SOM) JLAT
BIME R 42.0 g-kg!, H 2 T o (SOM) fiz 5 , 7] 35
53.8 g-ke HAT T K FARAG , B AU 34, Tg kg™

CEC J& PPy - HE A A 58 1 i 225 45, CEC<
10 emol - kg™ B B LR AL B J1 1 , 10~20 emol kg™ g
+ AL AE 1 P 4F , CEC>20 cmol- kg™ 27 + 332 {4 JE E
Jyui. B 3 ATAL, BN A K - FEAS CEC KHR 4375 20
emol kg™ DA I, J& F AR fE J7 5 19 148 5 75 8K 17 e
X CEC H MK, 4 19. 1 cmol kg s A A g M . 25 5 M
i CEC 43 534 #] 25. 9 emol+ ke F1 25. 4 cmol- kg™, &L
PR A A B KR A K 1 - IR
2.2 KM -MEE SR As F it

PN TN K I 43 As i I 4 0 K 11 £ 3%
AR As ARSI, IR B s 1 *AXT;&E
Ao R LT ¥ (R R R 1 As 75



1784 2 B

45 %

+-3%pH = AKETL
I 2rs

B2 tHEBS5pHAA
Fig. 2 Soil type and pH distribution map Jf_,_,.'—
- P l'.-lJ'
95 45
8T . . W0F ,
75 ¢ * *
. ° 35 .
- 65t k; -
&n T 'eg 30 |
5 osst z .
s 525t 2
45 S b
L= % J
35 . 20 - ry ==] .l
25 15 F R ¢
; 15 $ 1 E ° 10k .
51 °
1 1 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1 1 1
E X ®# 4 €& ¥ # E E E X B ! B ¥ £ E E
® O #H & B Ok # % H X ® o o# # B Ok # F & X
# K & g K &
¥ B3 TEAHRMCECEERR

Fig. 3 Soil organic matter and CEC content
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Table 1~ Statistical analysis of soil As content in paddy fields in Guizhou Province
22 195 7.42~62.36 20.03+10.76 18.03bc 48.76 0.21 27.19
He 143 5.00~51.04 17.36+10.65 15.90a 42.10 -0.27 16.08
Bt P 79 0.05~56.66 22.07+£10.66 16.39d 64.13 -3.64 34.18
ALK 5 4.36~14.43 9.42+11.59 8.64ab 42.95 -0.66 0
7R M 183 0.05~72.80 11.61+£10.62 8.46cd 94.71 -1.53 10.38
LRl 305 0.05~70.26 12.17+10.61 8.17cd 87.14 -1.82 9.84
A T B M 187 0.05~91.75 14.67+10.70 11.61cd 71.55 -1.85 15.51
AT 265 0.04~74.15 11.78+10.60 5.62cd 88.03 -1.60 12.07
ST 259 0.84~48.13 13.93+10.60 11.23d 64.62 -0.81 13.12
il Ee) 1776 0.04~91.75 14.31+2.44 10.03 74.50 -2.41 15.37
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Fig. 5 Distribution of As single—factor pollution index in paddy fields in Guizhou Province
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Fig. 6 Spatial distribution of As single-factor pollution index in paddy soil
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Table 2 Statistics of rice AS content in the sampling area
. T . , CRSE bR 2 LR e _
o B 504 Elfmgkg  PRTAE FOYSE snzme ke
/mg-kg /mg-kg
BT 164 0.001~0.818 0.128+0.141 0.100 85.45 7.93
KT 129 0.001~0.439 0.116+0.102 0.096 70.34 3.88
i 70 0.003~0.214 0.115+0.114 0.089 65.90 14.29
N KT 5 0.044~0.212 0.125+0.103 0.116 58.52 20.00
R M 183 0.001~0.668 0.132+0.127 0.112 76.05 10.38
Ll 305 0.001~0.565 0.147+0.286 0.117 155.43 10.16
4 g 187 0.001~0.405 0.133+0.116 0.112 66.29 12.30
WA T 265 0.001~0.937 0.13120.135 0.107 81.82 8.30
AT 259 0.001~0.495 0.1360.134 0.113 76.14 13.90
ik 1567 0.001~0.937 0.133+0.170 0.108 99.42 10.21
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Fig. 7 Rice grain single-factor pollution index
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Fig. 8 Distribution of rice grain As content exceeding the standard
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Fig. 9  Correlation between rice grain As content and soil physicochemical properties
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Table 3 Health risk evaluation results of rice at different sampling points
- w(As) THQ CRx10™
YA - N s Y . N E=d
/mg-kg™! AR 53 4 A A L AT 58 P AR L
A 0.100 2.04 2.02 2.13 9.18 9.11 9.58
ENth) 0.096 1.96 1.94 2.04 8.81 8.75 9.20
BEERT 0.089 1.82 1.80 1.89 8.17 8.11 8.53
vay v il 0.116 2.37 2.35 2.47 10.65 10.57 11.11
2R M 0.112 2.28 2.27 2.38 10.28 10.20 10.73
R M 0.117 2.39 2.37 2.49 10.74 10.66 11.21
V5w M 0.112 2.28 2.27 2.38 10.28 10.20 10.73
Hil T 0.107 2.18 2.17 2.28 9.82 9.75 10.25
4T 0.113 2.30 2.29 2.41 10.37 10.30 10.83
biY kS 0.108 2.20 2.19 2.30 9.91 9.84 10.35
2.7 LAFPHIX K] A5 bR b - R K TR 4 A XU O O RN A

BET M- KRS R R 2 A R DR 3 A

i B RS e BR AR R DRI 25 T AR e AR A



3 1 T H G AR L As TR AL 5 K R 22 A A DX 321 < DL S 4 DA £ 1789

B4 R LRI R A 75X 38 S5 EAT - K R
T4 8 2 A I FPORE DX R R S Ao ) 0 4 R R 3
KR 4 J 1 R g RIS 7 i A A (R
st T G Wy R XU S BE A, S EB 40 Jm R A ﬁf‘aﬁ
BT As FE R I0 K RS 2 A R DA (B A 25 &Y
YRR, 3t AreGIS qjﬁi*%ﬁ{ﬁ,ﬂéﬁﬂﬁﬁﬁfﬁ
RBEAY €20, (C,+C,):0.198 8, C,/ (C+C,) :0,8K )5
VEREFS a3 ARAR A 5 VF e A Fil X R . As 224>
DX 3] 43 B IR A R DU Ry - K R As 7 iR B s 4

As = K
+ Bk
I SRR o B
[ e m%k « e
I s o

SR T

5 i) A AR ik W ik B 6

s

b4 - A K As S R 20 #r

As TE 7K H 1A I 25 B AR R T K R X As
B I WO A ) B SR RE T L As B T TE K RRAA P 1]
FEARL 1 5 5% 143 B0 D0 52 ) G B XU . F 5 DX R
KR R 1 J5E DR R BOZE LR

TG, R RE X P As AR R L X S ST X
ARGREA R SRR A RIS SN RS
S e [ VG R DX B AR (7 R T TS R (HGB) Hb
X, 2 i i 4 @ 1Y 40 A B T M R R, 0
XF As (W B RE 7 B R F /Ny - S48 > 1t 21 38> W A7 4>
A B X R A - Ry B AR 2T, X As AT
AR W B RE T . S L KRR T K B AR R,
IR A 1) W AT = B2 3 o e T A 2R 56 AR K 3 3 ok
LAY, YK K 5 51 As JT R 1) Al S
T 55 B 7K R AR 2R W 5t AR o BRI 3 3ORE K
W As PR . B L F ST IXCRAE MR OK S FOR ME — . A
e) E AT AR 5 26 B0 47 018 Ml 0 2 Al K RS 4l
SV B As B A LT Y REARR < AR > ZE S FE FT >8>

PR bR v P<1. 1<P<2 FI P>2 43 BITRAE S 0. 1 F1 2;
38 v T 4 R A A XU O e L KU
Sy R 1R 2, Horp 4 1 R 4 R R R 4 K
I 7 2 L G/ Ry 0. 3 2o B A, o2 CRAH 0, 1~2
I 34 MUK A 22 4 AR DX R B AR S A 26 | 22 4 )
FAZSFN s A 2 . 5 R 10, P oe i 28 24
HTE B A B P R S L R S A R e T P S
AR RS AR R A BN R L A AN P R S, AN
FEAE T B S X I

>

2 iy A 4Rk ik B G

v -
10 7krAs§éwﬁp’§zu - ,ll P, f
1@ oil- ncc As safe pldntmg Fon g '

=
NS

FEok . mﬁ?ﬁiLLTﬁamﬁ%iiﬁ*Eéﬁé‘% +
W A RN I8 25 A 0 5w A, S (] 5 R oK R TR K As
JCF 1Y A B AR AR AL o AN [R]  ERT abb R 5 A 4 R
WOR A 55 A E sk B | JE Al o . KA SRME
REE FH R A5t B AT — 2 A DGR AR SRS K
o 5 M pH (AT B A G . S50 1 pH
B I ) As 55 KRS A 43 22 TR] A B TR
B EAAE IR S0 As AT o050, RERL As B ik 5 4
S As BIEA G, R L agerh As 975 PR EERE E— 2P
SCWRAE K As 19 %2 4 FE . 3l o M Sk 2 T, A L
FK As 5 1 As RS Y 5C R L UE I H AT - 581 3L
A AsIKT7 6 3 I A RS As RIS AR
B 1% B FEKRATIER 10% 19 AR R, 0l 0L Ak 24 A 30
5 HE ) R R 2 TR 0 58 A — B, B UL S K
5 M AR g 11 3% AE AR 4 X A 1 I IR B B % oK
B i Y R A A
3.2 AsT5 gLt 4 XU
A3AT HHERUKRE A As & i, Lo dR 4 As R 1
DRI 5 2 (RN R K As P i B TS Y BR S b vfE L &
A A R X 2040 T 50 M R & 4y L IX, F 22l T



1790 E7S 5

B 455

b I 1 SRR I Bl i K 4R
R B 2R RS HE PRI R
AR PR e T AL E ) BT, i A 2 B B i e K
W RZHESR R FEMITER, TIEEWR KL &
1T 5 M B AL, A JE A AR BRAIT, XK
e 3 1 55 W /N B 4 R 4 b Ak W T AR
BRIV A, 4 pH 2 30 S5 IR 1, 2B WA AR AR
FEP X F B As 0RO SR BB B 2 AEAE R
- R o A ) AN R A ) B4, pH T I As AT
e S B E K, W LLAsOY L HAsO? ™, H,AsO, Al
AsO; SF I RAEHE, By B K B . DRk, AH H 5 b+
e, As TEK W Hh 5y B B i 2 75 Y R BRI, 254
I JE A A0 5 XK A g R K R A As TR
S L R TR B Z A T R S
TATFESR L R g M O A s I KT e

e AR B0 XA b - B8 PR B8 I A i HE X, X
B 1AM 4 JE A bﬂthinﬁVﬂif%éﬂf‘ﬁ”””
%’” 2 4o ) D JBRR P A 2R 45 4 i/ T 46

Yo R RS . X F 32 As TG YL L X, TJ\;@'JEL
ﬂ%bnjﬂmﬁﬁﬂkfﬁifi&qﬂm{% S As 155 1
BRI A As 197 1 AF — mﬁf“iﬁ%ﬁ:i%“ﬁ%sﬂ’]ﬁ
xw;uﬁ%ﬁmﬁm wmmkﬁr@mm g

ﬁAﬂE%ﬁﬂ@@%Jad ﬁm,@% 7k
N ﬂm%mﬁgﬁﬂﬁ@mmf%gTUﬁﬁ%

HM (17 4 25 ,U\ﬁ’ﬁﬂiﬁ‘{ﬁ{%% E— %wﬂtﬁ
&;Vﬁ%%%&%%& ijukﬁmb

ﬁﬁﬁemaﬂwﬁmmﬁww@»kﬁéﬁyf

kizd ﬁkﬁ%ﬁ@@nm
3.3 5 I8 K T S W i 5 B
B 2 Tl 5830 25 5 A7l e i L A
(0% 2 IR T H 408 As 03 1 BBV . 25 R
SN KT I As HEBR % 10. 35% , 7 1356 A bR . 49 J5
[ T i LRI R KRR R 56 (L3¢ T il 2 B
T2 RRTEL . S5 A ARBRGO  TE RS R R A AT
R B4 1O A TR 7 S A A 3 10 Sl - 7E
A0 4 R AL BT X AT T 0 A L KT
5¢ 7 A5 45 ST R L N A EA R K As 4 Tk 45 SR B
5P TT LA S SN A AR As SRR T A L (.
o T DX ST L 5

4 it

(1) AR SCEE SRR AR 5T XK B 4 4 5 2 5 e
F 55 R, He SOM & it AR AT 68 7 35 4 vh 45 DL 1K
S ST AR THE B (P<0. 05) , 7K HT 38 As 2R
NS AR 15

()58 DX, 8 SCTT 38 As 35 e die 58 Y 5 il

B, LT 0 2R e A B g X B 1 As s AR

PR 5 3T (GB 2762-2022) , % K #8 b i 47 32 %2

43 A 5 7 e A P G Tl 1 B X L A

RS X HE A 0 i RN AR K S 0 E H RS

QAR R BT WX As X E R

FEAE — € B Z0IR AN 3E B0 R KUK , B L 1 52

LN B N O K =37 N & E TR 7 L e

S 3k

(1] #anoc, BRIRbe, BmE , 45 . b 208 0 = 9 5 00 X I
A3 S G el (] B EFET, 2008, 27(1): 201-212.
Xiao X Y, Chen T B, Liao X Y, et al. Regional distribution of
arsenic contained minerals and arsenic pollution in China [Jl.
Geographical Research, 2008, 27(1): 201-212.

[ 2] Abrahams P W. Soils: their implications to human health [J].
Science of the Total Environment, 2002, 291(1-3): 1-32.

[ 3] Fei X F, Christakos G, Xiao R, et al. Improved heavy metal
mapping and pollution source apportionment in Shanghai City soils

using auxiliary information [J]. Science of the Total Environment,

2019, 661: 168-177.

[a] 700, BoRFt, S, % aﬂél_llj;éiﬁiﬂ'ﬁ:&ﬁﬁ %ﬁi‘}ﬁ
EBUMTFHIE R R 2R 8 A5 L)), & 2021, 42
(11): 55,191;ﬁ'.‘25 |

Sun S, ('en-g N B, 'Guo C C, et al. A((umu'l_g nm

and dlaiary exposure' e%t].mauon of heavy metls i
-

arac terlsh( S
egetabl’(is fom
the e;i'slem coastal region of China [J]. Enqu.nmem."l fence,
202]: 4!2(113\I 5519—552‘5‘ Nl
[5] Wu Q‘,; H‘u W"‘Y Wa g H,-E'v," et al. Spatial distribution, Ichl(_)g,].eﬂq
risk an.d <ou10€< of heavy fnetals in soils from" a ty-p‘rc—reconw
devel'opr;i t dred §0 hedstem China [J]. Su@me of ihe Totd]
En\lr()xgmehl ,2021 780, doi: 10.1016/j. sc llott'nv.‘;,.lQOZI
146557- 2 |

Lle] Qin G W, NiuZD, Yul D et al. Soil heavy metal pollution and

food safety in China: effects, sources and removing lechnology[]].
Chemosphere, 2021, 267: 129205.

[7] “Resgss, RO, AR, & 1 LK E )8 RN 5
GARRMXRI)]. HEER, 2021, 42(12) : 5988-5996.

Zhu L L, Wu Y, Zhou L, et al. Heavy metal accumulation effect
and safe planting zoning of soil and rice in Tongren [J].
Environmental Science, 2021, 42(12): 5988-5996.

[ 8] XUSCHL, ZAPiE, 545, &5 m e X 1w 4 R 5 g
WA R L] SR, 2015, 43(7) : 181-185.
Liu W Z, Li C X, Qin F X, et al. Heavy metal pollution and
potential ecological risk in the soils around a high-arsenic coal mine
areal J]. Guizhou Agricultural Sciences, 2015, 43(7): 181-185.

(9] #&FH, BEI, PRE, 5. SUNITSAME AL 8

oK A A 23 AR RRAE L) ] SENRAE R, 2014, 42
(9): 245-248, 252.
Yang J X, Yang A J, Luo G Q, et al. Spaitial variation
characteristics of arsenic content in soils and corns around coal-
fired power plant in western Guizhou [J]. Guizhou Agricultural
Sciences, 2014, 42(9) . 245-248, 252.

[10] Rodriguez R, Diaz M B, Vigil H, et al. Development of a user-
friendly method to assess the present condition of old abandoned
mining waste dumps in Asturias (Spain) [J]. International Journal
of Mining, Reclamation and Environment, 2011, 25(1): 6-31.

(11] fl2e ), snljk, BEmdE, 4. mEOKR RIS SR E & )82k 4
i 15 e B KL A BE WU [J]. BREE TLAE 2 2R, 2022, 12(7)
479-487.



3 1 0 A A PN T As ST RS e Al 5 KR 22 Al DX R < LB 4 S 491 1791
Shi J D, Shi K X, Huang Y J, et al. Heavy metal and metalloid correlation analysis with geographical factors [J]. Environmental
contamination of rice and vegetables and their health risk in China Science & Technology, 2019, 42(9): 106-111.

[J]. Journal of Environmental Hygiene, 2022, 12(7): 479-487. [26] k&3, XVEOG, THOE, 4 SN B b A A a5

[12]  ppxde, £E%, 17?%1, A FR RS K T 622 A BUIR B R TRk B S e O KU A (). sk 5 ER IR, 2021, 49
FEMRFELI]. A7 hh Bt 5% 45, 2010, (6): 40-43. (6): 673-683.

Ying X H, Jin L D, Xu X, et al. Study on status quo of and Yao D J, Liu E G, Ning Z P, et al. Contamination and human
development strategies for quality and safety of paddy rice in China health risks of Sb and As in farmland soils around a typical
[J]. Quality and Safety of Agro-Products, 2010, (6) : 40-43. antimony smelter in Guizhou, ChinalJ]. Earth and Environment,

[13] RAFA, fUsmk, WHL0, 48 DM Al 4 4 s 5 e 1 ) 2021, 49(6): 673-683.

PR L)) SENAE R, 2005, 33(2): 13-16. (27]  JAHe, Bk, X, 45 74 s SEA R DR I S T 5 ) 2
Song C R, He J L, Tan H, et al. Primary appraisal for heavy 8] S A3 43 BT B AR A KU PR D). BRBERLA% | 2018, 39(6) -
metals pollution in farm soils of Guizhou province [J]. Guizhou 2884-2892.

Agricultural Sciences, 2005, 33(2): 13-16. Zhou Y, Chen Q, Deng S P, et al. Principal component analysis

[14]  FEMS, 2= 03, tRAERT, 45 . EAKZKIE M -5 T 28 6Tk 2 and ecological risk assessment of heavy metals in farmland soils
S EER AR RIGR[T]. A S IEE TR, 2019, 26(4): 50-55. around a Pb-Zn mine in Southwestern China [J]. Environmental
Tang P, Li Y L, Xu J L, et al. Determination of arsenic and Science, 2018, 39(6): 2884-2892.
mercury in soil dissolved by aqua regia in water bath digestion- [28] k&S, 2HL, %'r\'i % Edllfé‘ﬂiﬂ%’l$¥ﬁc(ﬁﬁﬁﬁﬁg
atomic fluorescence spectrometry [J]. Safety and Environmental (PTEs) IR . A 25 KB P B4 il 2= [T, 3527,
Engineering, 2019, 26(4) : 50-55. 2022, 43(4): 2081-2093.

[15] Ruttens A, Cheyns K, Blanpain A C, et al. Arsenic speciation in Zhang ¥ G, Peng M, He L, et al. Sources identification,
food in Belgium. Part 2: cereals and cereal products[J]. Food and ecological risk assessment, and controlling factors of .petentially
Chemical Toxicology, 2018, 118: 32-41. toxic elements in typical lead-zinc mine a};ea,'.-(}uﬁ-l-qp;-__u ].?'-rﬁ,vince,

[16] Wang SY, Wu W Y, Liu F. Assessment of the human health risks soulhwesL;China[J].l Environmental Scien.ce s 2_| 43'( 4‘) . 2081-
of heavy metals in nine typical areas [J]. Environmental Science 2093, | e 'ﬂ ros
and Pollution Research, 2019, 26(12) 12311—12323»";"" [20] W B ";E:;%QI fﬁ }ﬂ, R S 7Ma%éﬁ£ s ) 5

[17]  United States Environmental Protection Agency Wlldhfe Exposure Pk ﬁﬁ E"‘.— LA ﬁﬁ 71 A4 U ] 117 Sy 5] [H ’E% iﬁ:’ﬁ',éﬁ— s
Factors Handbook: Volume 1 of II L'RJJ Washmgon U. S. 2016,.‘36( 1) 2'1"3 224. \ 1§ fﬂ.-':y
Environmenal Btlroletlpon Agency, 1993.1 ¥ | 'I_"’ .-"'-- i Gao i Q thng M Ty Zh.!‘g KL, et al. Heavy a:tal Lgp:\ammduon

[18]’%%1%#’%&' qj@l)\ﬁf—%gﬁﬁqi%[l\ﬂ "3‘: R .,,-'ng i in bo_'}‘r';lge s and 115;’9&141 variation in Shengzhou C&& Jl-r

Iy }iﬁ}i 2.@'] "fl I.:I" n f ;a China F'nvworimenta] lémence 2016, 36(1): 2,11"5 224 ‘--_/'J

[lﬁ"- Ahmed Iq:l{ Sh%dlleen N, Islam M 5' et al “{:ace dfemeﬂts pﬁw [30] Ohvgt‘ N!‘ 'We'b_steﬂR Kllglng a method (_)Fﬁ 1nterpo_!a110'h for

: qtaple I|t:;"ereal% L_rlce and wheat) and a;dq'gled h a}fff risk gedgra ch llformafu)\n systems [J]. International Jo%nal of

-~ "'ﬂ lmpll(dtld()l’lb 1n _Bangladesh [J]. Envir(mlﬁentél M|on (a\!ﬁntr dl’l(l Ct‘ngrﬁphl( al.nnf()rmdll()n SystL,ms, 1990, 4(3): 313- 339

@ Afdssmeit, X 15, 187(6): 326. | f | [31] @a&fm, BT, B, % 37 10 S - T

[20]] i, %%M S pH X WT;JH%@WE@&W YRR BORIRARATLD). THGEAR, 2017, 48(2): 474-480.

"\'I J,II':‘J_fE 2094 36(2): 211-214 Zhan T L, Huang Y, Teng Y, et al. Pollution characteristics and

,Eﬂen J, Wang X J, Zhu L J. Effect of pH on adsorption and sources of heavy metals in farmland soil in Wanshan mining areas,

Jlrcmsfolrrlﬂaltlon of arsenic in red soil in Guizhou[ J]. Soils, 2004, 36 Guizhou Province [ J]. Chinese Journal of Soil Science, 2017, 48
(2): 211-214. (2): 474-480.

[21]  2EEEADAE . PELEE AR M) Jbat: Rl [32] mhZg, fkml, 36°¢, % . St X R HEMEY £ 4R
Jiit, 1992. AR S IR RRAELY ], BREE R 2, 2023, 44(5) : 2856-

[22] Jiang J, Wang Y P, Yu M X, et al. Soil organic matter is important 2867.
for acid buffering and reducing aluminum leaching from acidic Ma H H, Zhang L, Gou F, et al. Ecological risk and migration
forest soils[ J]. Chemical Geology, 2018, 501: 86-94. patterns of heavy metals in soil and crops in the lead-zinc mining

[23]  HRHE, FIR, AUk, 2. SN Bub R E oK As & 1 4 area in Guizhou, China[J]. Environmental Science, 2023, 44
il B LA AR 22 4 PR VP A 0], 36 58 BL 2%, 2023, 44(1) . (5): 2856-2867.

415-425. [33]  Jefdt, sK3GHG, 2500, 45 BEAT IX R HERE FR 1T Yotk o0 K
Huang F Y, Zhou L, Song B, et al. Characteristics and planting & 2 R W) A0 0 e —— LA STl L ZR 0GB XMl [T ], S Ui
safety assessment of As content in dryland soil and maize in R (A SRFBERR) , 2020, 38(2): 1-9.

Guizhou province [J]. Environmental science, 2023, 44 (1) : Long J, Zhang J M, Li J, et al. The pollution characteristics of
415-425. antimony, arsenic and its restoration plants of screening in

[24]  fls, (THBIE, 28, & ST N0 £ gemh SARURRIE B 5 0 B antimony mining area Take Dushan Dongfeng antimony mine
R [T]. 24 5B, 2021, 21(2) : 841-848. in Guizhou as example[J]. Journal of Guizhou Normal University
Meng W, He S L, Wu P, et al. Study on the characteristics of (Natural Sciences) , 2020, 38(2): 1-9
arsenic accumulation in cultivated soil and the causes of its [34]  BR, T%%, R4 BPAE 5T M Hb X 2T A 3% 1f 0 B R gk
abnormal enrichment in central Guizhou Province [J]. Journal of i sl 122 9% (0] 4k 34 55 Bl 2% 22 i, 2003, 22(6) :
Safety and Environment, 2021, 21(2): 841-848. 697-699.

[25]  EMEE, w3, L Hemh s a) oA FR AR B 5 i B2 R Y o6 Chen J, Wang X J, Zhu L J. Kinetics of adsorption and desorption

Wt ], RS 58K, 2019, 42(9): 106-111.

Wang M X, Feng W L. Spatial variation of soil arsenic and

of arsenic in red soil in Guizhou area [J]. Journal of Agro-

Environment Science, 2003, 22(6): 697-699.



1792

T

7

Es 45 4

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[49]

=

-
]

B . VU R b R Y R X L KR RS G AR AE
MmEZREID]. B B TR, 2022.

Masscheleyn P H, Delaune R D, Patrick W H. Effect of redox
potential and pH on arsenic speciation and solubility in a
contaminated soil [J].
1991, 25(8): 1414-1419.

T BOA , e R, BRR 2, AL SN B X R S Bk s+ A
Rk B T vk e g (0] 2 AR T, 2023, 52(6) ¢ 1933~
1938.

Shang C M, Long S L, Ou L Z, et al. Comparison of extraction

Environmental Science & Technology,

methods of available arsenic from farmland soil around coal mining

area in Guizhou[J]. Applied Chemical Industry, 2023, 52(6) :

1933-1938.
Eul, i SC. SN IS BE R T IX - HE AR ) 0I5
yélﬁ‘]ﬁ"ﬁﬁ*ﬁ[ﬂ. ﬁ}“%%?ﬁ, 2011, (S1): 733-734.

He Y, Men B, Yang X F, et al.

metals and dissolved organic matter released from sediment by

Relationship between heavy
bioturbation/bioirrigation [J]. Journal of Environmental Sciences,
2019, 75: 216-223.

L R AR A RO S T PR SR BIE S A
BHE, 2019, 41(1): 68-70.

Gao X. Review on phyto-availability of arsenic in soils [J]. Tibet
Journal of Agricultural Sciences, 2019, 41(1) : 68-70.

FAvut, BRI, WRoT, . LTS R 4R S KR
SR PN (D). B 22 4 BTk K 2= 4, 2015, 6'%2736’
2745.

Wang B H, Ma Z H,

[J]. P

Feng X Y, et al. @onpentratlons and health
risk evaluation ot'heavy metals in vegelahlles .kn Bel_]lﬂg[dj ,]_pamal
—of Food Safety"& Qultgilly, 2015, 6(7): 273 2745 J
ST, fﬁﬁﬁ"}?f ﬂ'ﬂll . K[ﬁluuﬁ{mﬁé fﬁ
ﬁM£gﬂm@% - IRHT R
2720. ‘ ! . Fy ,.:.' 4

%heng X, Dun Y\Lr_] Xiao N C, et al. exp]ulraf-on'on safauiﬂwatlon
af di ffetent vawe% of oil sunflowers i (’ufllvéled Jand Wllh slrl('r

- A, Lan‘g‘]asco I, Serra M, et al. Sprinkler irrigation in the

Jproduction of safe rice by soils heavily polluted by arsenic and

cadmium [J]. 2021, 277, doi:
chemosphere. 2021. 130351.

AL, XUGOR, sRAt IR, 55 . b i ok U5 K G E RS R CY
W TE B RE) ], 4, 2020, 52(2) : 234-246.

An L H, LiuM C, Zhang J Q, et al. Sources of arsenic in soil and

Soils,

Chemosphere, 10. 1016/j.

affecting factors of migration and release: a review [J].
2020, 52(2): 234-246.

Douay F, Roussel H, Fourrier H, et al. Investigation of heavy
metal concentrations on urban soils, dust and vegetables nearby a
former smelter site in Mortagne du Nord, Northern France [J].
Journal of Soils and Sediments, 2007, 7(3): 143-146.

FuY R, Chen M L, Bi X Y, et al. Occurrence of arsenic in brown

[47]

[48]

[49]

[50]

[52]

- !
| " c#dmlum control DTFH Chinese Journql ofl%vi‘f'n;—/al/ [54]
ar"
] ﬁEngaePﬂﬂﬁ':, 2021, 15(8) : 2711-2720.

[56]

rice and its relationship to soil properties from Hainan Island, China
[J]. Environmental Pollution, 2011, 159(7) : 1757-1762.
K, BT, RS, . SN PHEIE o0 X AR AEY)
PR B A S A AR IR R 22 S e AT LD ] MR S PR, 2021,
49(2): 172-179.

Zhu D N, Zou S Z, Zhou C S, et al. Distribution and difference of
mercury and arsenic in typical crops of an abandoned mining area
in  Danzhai, of China [J]. Earth
Environment, 2021, 49(2): 172-179.
Zeng F R, Ali S, Zhang H T, et al.

organic matter content in paddy soil on heavy metal availability and

Guizhou Province and

The influence of pH and

their uptake by rice plants [J]. Environmental Pollution, 2011,
159(1): 84-91.
Seyfferth A L, Mccurdy S, Schaefer M V,

concentrations in paddy soil and rice and health implications for

et al. Arsenic

major rice-growing regions of Cambodia [J]. Environmental
Science & Technology, 2014, 48(9) : 4699-4706.

W IR0, X 0 55 . S e ) 8 R i % K R ) 2 O 5
pHAMSCRLI]. READ R, 1993, (1): 63-68.

Chen T B, Liu G L. Effects of soil pH on arsenic adsorption in soil
and its toxicity to rice (Oryza sativa L. ) [J]. Scientia A_t_g,ricultura
Sinica, 1993, (1): 63-68. B i o
Krlshndmyrtl G S [R Huang P M, Kozak l;MjS'or;Rtlon and
desorptlon kinetics of cadmium from soils: mﬂi‘Jenc.é of ‘phosphate
[J]. S(nl Su'ié-nce 1999, 164( 12): 888-898. '_.n' —1
Alamgm Ml". The eﬁlfecﬁ; oﬁ soil properties 16" t%em ':ofjkfaoil
contammat&‘bn wu]rmeta]&[AJ In: Hasegawa H hmat' T M,
Rahman M A,: (Eds,.
for Mﬁlﬁﬂ“ﬁon}mmaled So?} Tokyo: Springer, 26(6' JI 19.
Sungur A Q(rylak MJY[I az E, et al. Chara(’lerualmn 0{?.
metal / flactloﬁs in a§rlcuhural soils by SJEquemlal extr n
pro@edm‘?l thelreldtld;le*up between soil pmperlle&"and hefvydnietal
fractloni[ mel and Sedquem Contamination: An Inw{atlonal
Journﬁl 2015, 24(1): 1-15.

Envm)nmenlal Remed;ﬂ-um Tr,chhologle%

W, TR BB, AL PR LM R OB AN A 2
7 4 S i S KU T A (U], BREE AL 22, 2011,

31(9): 2014-2021.
Yang G, Shen F, Zhong G J, et al. Concentration and health risk
of heavy metals in crops and soils in a zinc-lead mining area in
southwest mountainous regions[ﬂ. Acta Scientiae Circumstantiae,
2011, 31(9): 2014-2021.

Li XY, LiZ G, Lin CJ, et al.

exposure through vegetable consumption near a large-scale Ph/Zn

Health risks of heavy metal
smelter in central China [J]. Ecotoxicology and Environmental
Safety, 2018, 161: 99-110.

WA, AN, RARET, AF . AR M e R R R R TF
FEH LT PEAOLRHE SR, 2014, 16(2): 85-91.

Zeng X B, Su S M, Wu C X, et al. Research and prospect of
arsenic source and its regulation in arable land soil[J]. Journal of

Agricultural Science and Technology, 2014, 16(2): 85-91.



HUANJING KEXUE Vol. 45 No. 3

Environmental Science (monthly) Mar. 15, 2024

CONTENTS

Research on the Evaluation Method and Application of Provincial Differentiated Carbon Peaking in China ««eeeeeesreesssresnssimnsniiin LIU Run-pu, PENG Shuan, CHEN Yu-shuo, et al.
Evolution and Influencing Factors of Spatial Correlation Network of Construction Carbon Emission in China from the Perspective of Whole Life Cycle «eseeeseeeeeeess REN Xiao-song, LI Zhao-rui
Efficiency Characteristics and Evolution Patterns of Urban Carbon Metabolism of Production-Living-Ecological Space in Beijing-Tianjin-Hebei Region

TIAN Chao, CHENG Lin-lin, SHAO Ying-chao
XIAO Ting-yu, SHU Yun, LI hui, et al.
Coordinated Control of Carbon Emission Reduction and Air Quality Improvement in the Industrial Sector in Hunan Province «+eereeseesseessseenee LINan, LIU Wan-wan, ZHU Shu-han, et al.

Assessment of CO, Co-benefits of Air Pollution Control Policies in Taiyuan’s 14th Five-Year Plan«++-++++:

Coal Control and Carbon Reduction Path in Henan Province’s Power Industry Under the Carbon Peak and Neutralization Target: A Medium- and Long-term Study

""""" ZHANG Jing, YANG Meng, ZHANG Wei, et al.
Environmental Benefits of Pollution and Carbon Reduction by Bus Fleet Electrification in Zhengzhou ««eoeeseesseeresesssisime, Z0U Chao, WANG Ya-nan, WU Lin, et al.
Multi-scale Driving Mechanism of Urbanization on PM, ; Concentration in Urban Agglomeration in the Middle Reaches of the Yangtze River
+ZHANG Zheng, ZHOU Ting-gang, ZHOU Zhi-heng, et al.
Analysis of Spatio-temporal Distribution Characteristics and Influencing Factors of PM, s Concentration in Urban Agglomerations on the Northern Slope of Tianshan Mountains

WANG Xiang-nan, ZHANG Zhe, LIU Fang-qing
Spatial Variability and Source Apportionment of PM, ; Carbon Components in Tianjin - WU Fu-liang, WU Jian-hui, DAL Qi-li, et al.
Characeristics and Source Analysis of Carbonaceous Aerosols in PM, ¢ in Huaxi District, Guiyang «eerereeeresemsnsnenesenessnseenen: GUI Jia-qun, YANG Yuan, WANG Xian-qin, et al.
Pollution Characteristics, Source Apportionment, and Meteorological Response of Water-soluble Tons in PM, ; in Xinxiang, North China «++++++=++- LIU Huan-jia, LI Lan-qing, LI Huan-li, et al.
Characterization of Metal Elements in Atmospheric PM, ; and Health Risk Assessment in Heze in Winter from 2017 to 2018 +++x+xe++- DU Hong-xuan, REN Li-hong, ZHAO Ming-sheng, et al.
Analysis of the Jumping Characteristics and Influencing Factors of Ozone Pollution in Beijing «+veseeeeererresrsnimimnnis PAN Jin-xiu, AN Xin-xin, LIU Bao-xian, et al.
Analysis of Photochemical Characteristics and Sensitivity of Atmospheric Ozone in Nanjing in Summer +LUO Li-tong, ZHANG Yan-lin, LIN Yu-qi, et al.
0Ozone Pollution in Suzhou During Early Summertime : Formation Mechanism and Interannual Variation ««+seesoeesseesrrssissnin., WU Ye-zheng, ZHANG Xin, GU Jun, et al.
Distribution Characteristics, Ecological Risk Assessment, and Source Tracing of Heavy Metals in the Sediments of Typical Lakes in the Middle Reaches of the Yangtze River
........................................................................................................................................................................ LU Hong_bln' LU Shao_yong. LI Xlang, et al‘

s of Heavy Metals in Surface Sediments in Lake Ulansuhai Based on PCA-APCS-MLR Model

CUI Zhi-mou, SHI Xiao-hong, ZHAO Sheng-nan, et al.
Spatial and Temporal Distribution and Risk Assessment of Heavy Metals in Surface Water of Changshou Lake Reservoir, Chongqing *++++++ ZHANG Rui-xi, LIU Ya-jun, LUO Yong-nan, et al.
Pollution Characteristics and Ecological Risk Assessment of Microplastics in the Yangtze River Basin - «+eseeeserersrersssnininnin. LI Si-qiong, WANG Hua, CHU Lin-you, et al.
Assessment of Microplastic Pollution and Estimation of Annual Emission Volume in the Dongshan Canal of Yichang City DING Shuang, LI Wei-ming, ZHANG Xu-tong, et al.
Occurrence Characteristic and Risk Assessment of Microplastics in Sishui River (Xingyang Section) «++resesesesesesesesnnsnniniine ZHAO Chang-min, HE Bing, LI He-tong, et al.

Contamination Characteristics and Ecological Risk Assessment of Pharmaceuticals and Personal Care Products in Drains Flowing into the Yellow River of Ningxia

GAO Li, LI Ling-yun, ZHENG Lan-xiang, et al.
Characteristics and Risk Assessment of Antibiotic Contamination in Oujiang River Basin in Southern Zhejiang Province «eoeeeeeseeseersseseneeens ZHONG Yi-xin, LI Li-xiang, WU Xin, et al.
Spatial-temporal Distribution and Source Analysis of Polycyclic Aromatic Hydrocarbons in the Sediments of Poyang Lake ««esoeesseessrssnssnisinininin MA Yan, SUN Chen, Bl Jia-le, et al.
Change and Prediction of Water Purification Function in the South Bank of Hangzhou Bay in the Past 20 Years veoveeeereerereeeseerees WANG Shan-shan, CAO Gong-ping, XU Ming-wei, et al.
Effects of Land Use Types on Water Quality at Different Buffer Scales: Tianjin Section of the Haihe River Basin as an Example «+eeeeeeeeees DAT Meng-jun, ZHANG Bing, DU Qian-qian, et al.
Hydrochemical Characteristics and Control Factors of Shallow Groundwater in Anqing Section of the Yangtze River Basin ««esseeeeeesreresrrsrisineen LIU Hai, SONG Yang, LI Ying-chun, et al.
Dynamic Changes of Dissolved Organic Matter Derived from Algal Decomposition and the Environmental Effects in Eutrophic Lakes —+++++: ZHANG Jin, CHEN Ming-ying, HAO Zhi-neng, et al.
Degradation of Carbamazepine in Water by UV-activated Sulfite Process +oseesessessssmsmismmmmsiiiiiiiis s LIN Tao, YUAN Yu-jie
Detection, Generation, and Control of Disinfection By-products of Reclaimed Water ««++«++++: LIAO Yu-feng, WANG Zheng, PAN Yang, et al.

HE Qiang, CHEN Bo-wen, YANG Yu-jing, et al.
Ecological Environment Assessment and Driving Mechanism Analysis of Nagqu and Amdo Sections of Qinghai-Xizang Highway Based on Improved Remote Sensing Ecological Index

Absorption of Ammonium by Three Substrates Materials in Constructed Wetland System

.................................................................................................................................................................. FU Kai_,(iang’ JIA Guo_dong’ Y’U Xin*XiaO, et al.
Spatial-temporal Evolution and Driving Factors Analysis of Ecological Environment Quality in Daihai Basin based on AWRSEL «+eeeeeeeeereereessnsniininei ZHAO Jia-li, LI Xing, SUN Bing
Quantitative Assessment of the Impact of Climate Change on the Growing Season of Vegetation Gross Primary Productivity in the Middle and Lower Reaches of the Yangtze River

........................................................................................................................................................... XU Yvong’ PAN Yvu_chun’ ZO[; Bln, et al‘
Effect of Vegetation Restoration on Soil Organic Carbon Storage in Coal Mining Areas Based on Meta-analysis ‘LI Jian-ming, KANG Yu-xin, JIANG Fu-zhen, et al.
Effects of Continuous Annual Crop Rotation and Fallow on Soil Aggregate Stability and Organic Carbon »«seeseeeesresssseniniiin LU Ze-rang, LI Yong-mei, YANG Chun-huai, et al.
Effects of Four Amendments on Fertility and Labile Organic Carbon Fractions of Acid Purple Soil »«ereeeseerersesreeeeenes +*DING Xin-ru, YAN Ning-zhen, WANG Zi-fang, et al.
Changes in Soil Nitrogen Components and Their Relationship with Environmental Factors with Different Tea Plantation Ages —«esseesrersseessiesiieeene SHAO Qi, WU Tao, XIE Xue-feng, et al.
Nutrients and Ecological Stoichiometry Characteristics of Typical Wetland Soils in the Lower Yellow River+++: WANG Chuan-ying, WANG Kai-yue, WANG Hao-ran, et al.
Effect of Film Mulching Age and Organic Fertilizer Application on the Distribution Characteristics of Microplastics in the Soil of a Peanut Field

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SONG Ning-ning, LI Meng-jia, WANG Xue-xia, et al.

Effects of Straw Returning and Biochar Addition on Greenhouse Gas Emissions from High Nitrate Nitrogen Soil After Flooding in Rice-vegetable Rotation System in Tropical China

HU Tian-yi, CHE Jia-yue, HU Yu-jie, et al.
Tillage Depth Regulation and the Effect of Straw Return on Soil Respiration in Farmland +++* +«CHEN Xi, ZHANG Yan-jun, ZOU Jun-liang, et al.
Distribution Prediction of Soil Heavy Metals Based on Remote Sensing Temporal -Spatial-Spectral Features and Random Forest Model +**WANG Ze-qiang, ZHANG Dong-you, XU Xi-bo, et al.
Characteristics and Identification Priority Source of Heavy Metals Pollution in Farmland Soils in the Yellow River Basin eeeeeeeeeressersrsnisiisnsniiiinn LI Jun, LI Xu, LI Kai-ming, et al.
Characteristics of Cd Fluxe in Topsoil Around Typical Mining Area in Hezhou, Guangxi «++esseserseesssmsmsmisnni YANG Ye-yu, LI Cheng, YANG Zhong-fang, et al.
Potential Ecological Risk Assessment of Soil Heavy Metals in Fengdong New District Based on Information Diffution Model ++eeseeereseereeresivsneiiesnns YANG Nan-nan, HAN Ling, LIU Ming
Traceability Analysis and Environmental Quality Assessment of Soil Heavy Metal Pollution in West Hunan Provinge +oeeoeseesessssesnssnsenen XIAO Kai-qi, XU Hong-gen, GAN Jie, et al.
Distribution Characteristics, Source Analysis and Ecological Risk Assessment of Heavy Metals in the Typical Industry Reclaimed Soil ***SHEN Cheng, WANG Wen-juan, SHA Chen-yan, et al.
Provincial-scale Soil As Migration and Transformation and Rice Safe Planting Zoning: A Case Study of Guizhou Province *** DONG Xin-yue, WU Yong, ZHOU Zi-han, et al.
Effect of Silica Fertilizer( Husk Ash) to Improve Soil Quality and Reduce Cd and As Accumulation in Rice «+oeeeeeereerssmmeniimmninn. YI Xuan-tao, OUYANG Kun, GU Jiao-feng, et al.
Effect of EDDS Application on Soil Cu/Cd Availability and Uptake/transport by Castor —++eesseeesserssrssnmsmsms LIU Wen-ying, WU Gang, HU Hong-qing
Blocking Effects of Foliar Conditioners on Cadmium, Arsenic, and Lead Accumulation in Wheat Grain in Compound-contaminated Farmland

............................................................................................................................................ XIAO Bil’lg, W’ANG Qiu_shi7 GAO Pei_pei‘ el (ll‘

Soil Microbial Community Structure and Functional Diversity Character of Abandoned Farmland in Mingin Oasis LI Chang-le, ZHANG Fu, WANG Li-de, et al.

Microbial Mechanisms of Removal of Phthalic Acid Esters in Purple Soils Revealed Using Metagenomic Analysis ++veseeereereressssmsnsninnnnnne LI Yu-tong, YU Hai, LIU Kun, et al.

*BAI Yu-qiao, SUN Xing-bin, QIU Tian-lei, et al.

*GAO Ya-kun, LI Wei-ming, ZHANG Xu-tong, et al.
Biological Effect of Microplastics with Different Functional Groups on the Bacterial Communities and Metabolic Functions of Zebrafish (Danio rerio) Embryos

.................................................................................................................................................................. YAN Zhen-hua, ZHANG Yan, BAO Xu-hui, ef al.

Air Microbial Contamination and Risk of Respiratory Exposure of Workers in Chicken Farms
Occurrence Characteristics of Microplastics in Multi-environmental Media and Bellamya aeruginosa of Manao River

(1233)
(1243)

(1254)
(1265)
(1274)

(1285)
(1293)

(1598)



	0
	20240350
	01



