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Land Safety Zoning Method in High-Selenium and ngh Cadmlum Areas :
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Abstract: The selenlum in the soil of Enshi] Hubei- ijhnce is very rich, but thereis also a gm‘tdln degree of cadmiufn pollutlon
“risk. [To scnennﬁcally utilize selenium- rlch resogrt'%s a Aypical high-selenium and high- (admi}um area in Shashi Township+~ Enshl City
was selectedsas the‘research object. Comblned with the ©Gorn cadmium selemum sorption model, a land safety zoning method was
proposed. Compdnng the health effects of 5elemum ith'the results of land aa.fety zoning, it was found that the antagonism of ~selenium
~~on cadmium can_reduce the area of] stict contro of agricultural areas, and improve land use efficiency. Combined with the

c}laracl‘ierlstlcs offcadmium and selenivm in yariofis crops in the study area, it is'recommended for priority protection areas and safe-use

areas 'to lvigorgusly develop selenium-enriched agrieultural perﬁcts and grow corn and tea in the structural adjustment area.

Key words ; cadmium; selenium; absorption model; antzig(-mistic effect; safety zoning; suggestion
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Fig. 1 Traffic location map of the study area
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Table 1  Precision (RD) and accuracy (RE) quality monitoring for analysis of each element in soil

. RE RD _ RE RD
L " Wl % ; Wi % e " Bl % " Wl %
As 12 0.03 40 4.19 Sr 12 0.19 40 -0.25
Cd 12 1.24 40 -3.43 Se 12 0.85 40 0.73
Cr 12 1.43 40 0.12 12 0.12 40 -3.86
Cu 12 0.62 40 0.29 P 12 1.44 40 -0.15
Ni 12 0.18 40 -0.76 12 1.25 40 3.07
Hg 12 0.33 40 0.36 F 12 0.45 40 3.29
Pb 12 0.26 40 0.72 Cl 12 1.49 40 -1.54
Zn 12 0. 60 40 -0.03 | 12 0. 40 40 1.74
K,0 12 0.11 40 1.50 Mn 12 0.27 40 -0.54
CaO 12 0.26 40 5.67 Co 12 0.16 40 0.81
Al, O, 12 1.28 40 -0.21 pH 4 0.56 40 0.00
Mo 12 0.16 40 -0.02 TOC 12 1.15 40 -1.39

v 12 0.47 40 0.17
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Table 2 Detection limit of indicator analysis method
£ IITOT Kz H R f&tn ST Kz H R
As AFS 0.2 Sr XRF 1
Cd ICP-MS 0.02 Se AFS 0.01
Cr ICP-AES 3 N VOL 15
Cu ICP-AES 1 P XRF 8
Ni ICP-MS 1 B ES 1
Hg AFS 0.000 5 F ISE 50
Pb XRF 2 Cl XRF 10
Zn XRF 1 1 COL 0.3
K,0 ICP-AES 0.01* Mn ICP-AES 5
CaO ICP-AES 0.02" Co 1CP-MS 0.04
AL O, COL 0.01" v ICP-AES 2
Mo ICP-MS 0.25 TOC VOL 0.05"
pH ISE 0.10™
1) # FoRMBIEHR, S0 N% |+ = Tol 4, HARIRPR A Amg kg ™'
RI RIEDERSTRER /mg-kg ™'
= I
Table 3 Andlyblb and detection limits of crop samples/mg- kg : &
TiH As Se cd Hg /4 Pb
e R 0.01 0. 005 0.0001/ 10,1000 5 2 _Ir.’ 'bos
B A ng - mL7H HEBR Y 0. 001 ing-mIL ™, FFFH] %4 E?kimt mgsamzigﬁhma@&“

JRFR- 8847, EE’F"?A }“”ﬁ%ﬂﬁénmﬁ" ﬁkﬁlﬂ’]/ﬁﬁﬁaf TR
s %FHF‘HJL@M' SEE T

éﬂz?)%’éuﬁﬁ% éﬁz?}imﬂﬂﬁﬁ Excel mhji I#F
LA CorelDRAWI2 | ArcGISlO 2 Al fBM SPSS
| S’tatlstlcs 20 75)332 , f ' Py

2 ﬂﬁsﬁﬁ

2.1 TR 7

AN 970 2 (WSRO T+
HE T i fr it 23 B 1 AL 414 KAk,
PERR 520 S AT IS X Bk SR AR Y E ok h
G WIICE A 5 5 AR B P 45 5 B 00 4
R R4,

TR B i 5 2R PR o
FEE N R CE FERET L. ok
SR A G R A AR A MM e,
JEEL AL T 2 DR Oy - PG 5 LA RV, K
B 5 K, 0 Fr B -4 pH PR BT 1O AR 5
Ve, FBEE N K,0 & 48 pH ¥ + v g &

T R DA 2, B 0 A A OV B R
ﬁrﬁu[l9 21]‘

K SPSS kAT Z ot A 44, 4
MR | HL TR R
lg(Cd,,. ) =0.924 1g(Cd_,) - 0.983 (3)

lg(Se,,,) =1.485 Ig(Se,,) —0.0642 lg K,0 +
0.071pH - 1.793 (4)

3 T KR

corn

corn

Table 4 Correlation hf-twgen cadmium and selenium cnntf-nt

" in corns aﬂﬁ various indicators of réot seit

LEESEY

I

A1, G, E AN
PR i (mgekg ™) 5 Se,,,, R RHE S £
H(mg-kg™');K,0 HHIEP K, 0 FH(% ) ;e M
H(mg-kg™') ;pH N+ ERRAKE (G
RS RS F RS, R (3) 1 F =51.859 >

CURY AU E SR
L cl 0.258
- AL, 0, -0.199
* Ca0 0.148
K,0 -0.215
cd Cd 0.552 "
Se 0.592"
I -0.158
F 0.287
TOC -0.038
pH 0.218
ol 0.027
AL, 04 0.130
Ca0 0. 101
K,0 0.225*
S Cd 0.420*
Se 0.632*
I -0.113
F -0.004
TOC -0.001
pH 0.169"
1) * FIRTE 0. 05 KT L BHF M, = = FIRTE 0. 01 /K L B3 AH
*,n =110

it (mg-kg™') ;Cd ;N



12 4 TBAE R R X L M A XA 7 7 5527

Foos110 =3-93,R=0.69, 3 (4) . F =59.386 >
Fo 053 106 =2- 68 ,R =0.792.

I R M 77 #2550 X R 2 588
X} 22 2 IR s 0 R ) T KRS AR AT i A T T
W, SICE L2 EFARMEE S s YR )
(GB 2762-2017) ) e (WAL 45 €8 & 42 4= iy s o
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2014) V45 H Y T K v R G BR A R AR A, DL R
KA i A R A S A PR R R BB 43 M <0. 1,
0.1~0.2 F1>0.2 mg-kg 3% 3 NIX[H], LA KRR 5
S B AN A A0 TR E 3 R < 0. 02 mg-kg ' A
=0.02 mg-kg ™" WA X (0] 247 5 1 8 A 47 1E
S3HT A5 B HH R 9 b BR AL 2% B A A R AR 1Y
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Table 5 Land safety division method
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. el s
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® =02 mg-kg™!
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=01 mgkg™!
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30024 - A
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30020

]

30718

)

Fk (1108F)

® = 0.02mgke! |,
<0.02 mgke!

o b
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| 1
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,": " Fg. 2 Prediction map of corn cadmium

and selemum contents
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ok Cd AR <0.1 St et Ldetiir eSetidr greyily|
kg 0.1~0.2 LA E:sor il E-sogil D] vl JER
>0.2 St e JERRAE SR SR

1) P, = SEIMEL/ KU 5 8 1

TiFF5E XA LAY Sl X, 38 TR AR i 5 1 =F
R — R A PUE R, M E AR B R
(EARMETE IV V0 b & B SEPRAR DL, 57 PR Cd(U-Cd,
peed ™' RLCr i) A FOREEA MY & (C-Cd,
peed” )E’JIEUEIﬁfrI AT R T v & 2
KERANED K PR & B, B RRITR.

7R Cd Al R A SR =Y [ T

lg(U-Cd) = 0.209 lg(C-Cd) +0.235 (5)

WA FAE F RS, F =59.386 > Fy 5510 =
2. 68, L, iZ A FEE S AE 0. 05 KT 9 i 3 A
5. R A0.792, HFEULG B RAT.

FRAE BK Y B i % 42 JR) ( European Food Safety
Authority, EFSA ) B {# F f % 1 57 & ( benchmark

dose,BMD)iqz4ﬁﬁ7£[25] R BMDS #A4-15545 5]
PL B2-MG k3% N 48 A5 1 U-Cd 2% F| 4 4. 05
peed ™ R BREAR A Bk [ )H 7 R S ) c-
Cd FRIE W 60. 545 wg-d ", HEHEIRE £ i A 45

Jiti Hb XA FE X G H IEE A FOK &2 212.5 g-d-1 ,
OO JEL i X K R 4R R o PR A S 0. 28
mg-kg ™' RIREETT VML &, FORFE S PR 22 4 PR
{4 0. 28 mg-kg ™' (GB 2762-2017 45 1 42 2> FRAE
H0.1 mg-kg™") FFIZEACAZ(3) AT LAS 2
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P SR R TR 5 110 52 E A7 X} b &
PR, K A RN IR AR TR T A o SR 43 0 R
80.92% F1 83.64% , & i % 43 5l K 5.45% F
0.91% ARAGR 35 A 13. 64% F1 15.45% (& 7) ,
AR TN 7 A R

BT EPRIEAT 4 e 4 X R, #4532 B o 135
APy i Lt 58. 8% , LA FIH i Lt 13. 8% , 2544



12 4 TBAE R R X L M A XA 7 7 5529

100
=) u Cd
80,91 5364 . Se
80
= 6i)
g
2 4
20 13.6415.45
0

iR i flAh 3
BE7 ERBIT S E TN RAEIRE

Fig. 7 Histogram of prediction results of cadmium and

selenium content in corn

VAR (1 O, TR 5 S o L 27, 49% . 25 1 A i
BERJON M % 4 X S 45 R %, o 1 0 S
Pl L 58. 8% , A G L 22. 9% , SR I G
FE17. 1, k4 i H 1. 2% (K1 8) . FELLL bl
ﬁ%Tu%ﬁr%ﬁﬂ@%&%ﬁfﬁhﬁﬁﬁﬁB

£
TR ARR MR 2 ik >, mf Fjiﬂﬁ?’l‘ﬂﬁﬁﬁ
80 -
= CAFFEN0.10 mpke™
58.859.8 ® Cdifik{92.92 mgke™!

60 -

40
274
2 ]T-'l
d gl
0

R GRR W P
Y i < ES WMEUARML

/' Fig. 8 Comparison of the results of the two divisions

SIS AR AR 4 St 1) AR AR (1B 9)
MR RT LU KR 5 B0 4 28 RO AR g, Tt 19
WA REEUN MO AR R KRS, Bk
ARl P R ) A AR RO R AN, T A A AR
BOMX LR, S5 AT SR e IX IS5 2R e i X
5522 AR X AT R T30 8 A ™ i, 4 F 4 X

Hefiloe

m Cd
= Se

1.0

0.8 [

HWRARY

0.6 -

04

02

o O MM okl kE O Tk
9 HRRRIEYWIBEERYMTITEAE

Fig. 9 Statistical histogram of selenium and cadmium

enrichment coefficients in crops in the study area

fENELITR S SEP A
4 &R

(D EEEK Cd MRS BT (' i %2 42 [
FARMER S {5 R ) (GB 2762- 2017 ) 25 1 (1Y
VEDI iR oG ER & i BRAEL S - HERR 35 o i A T s+
Herg g R P bl (1447 ) ) (GB 15618-2018) 43
HE ) T MR T 2R UG T 228 {1, B2 H - 42 4 X R Oy
2, AT A B 4 DR AT LAAS SIS X AR A b+ 4
L SE RIS L 58. 8% , L i 1L 13.8% , 2%
FPERE S LE O, AR A 1505 1L 27. 4% . F IR RS
B OAEPUVE AT 2 4 DR G54 ] R DX T AR AR
17. 19 , ™A% 45 42 X 1T BR 2> 26. 3%, AR KA B2
P4 S T A FHROR.

(2) G55 BF 5 DX 45 A AR ) o1 60 FLd éﬁﬁi%
E SR ISURAE I IX J % 4 Eﬁﬂﬂi% ERLES

O SR R R R S ke S

(MﬁmEt@E%%%T&i&ﬁ%m?ﬂ

HRACEARIE  MRIL S ST 25 AmniQWW
?b%mﬁﬁ 5% a»iﬂli S .JHZ TEm g X IF

%ii&%%gﬂﬁﬁﬁu ”ﬁﬂ?ﬁ% ﬂ%ﬁﬂﬁ%ﬁifﬁ

H[ﬁ ﬁ J ) o

sxxmd | )

[1] Glﬂl‘hg C#A. Selenium in agriculture and the an1r0nment[]}
Agn(’ulture Ecosystems®& Environment, 1984, 11(1) ; 37-65.

[2] LongZD, Yuan L X, Hou Y Z, et al. Spatial variations in soil
selenium and residential dietary selenium intake in a selenium-
rich county, Shitai, Anhui, China [ J]. Journal of Trace
Elements in Medicine and Biology, 2018, 50(8) : 111-116.

[ 3] Rayman M P. The importance of selenium to human health[ J].
Lancet, 2000, 356 (9225) : 233-241.

[4] Zkx, e, BRiUh. BRPGE BREE T 6 5 R85k ¢
RIGEETE[T]. FEIRAAAR, 1982, 2(2) : 91-101.

LiJY, Ren S X, Chen D Z. A study of Kaschi-Beck disease
associated with environmental selenium in Shanxi area[ J]. Acta

Scientiae Circumstantiae, 1982, 2(2): 91-101.

[5] Boc, #E2. BRE RS T SFTURNERER[T].
ThEEERL, 1983, 4(2) : 57-60.

[ 6] Filek M, Zembala M, Hartikainen H, et al. Changes in wheat
plastid membrane properties induced by cadmium and selenium in
presence/ absence of 2, 4-dichlorophenoxyacetic acid[ J]. Plant
Cell, Tissue and Organ Culture, 2009, 96(1) . 19-28.

[ 7] Hartikainen P,

Neurotransmitter markers in the cerebrospinal fluid of normal

Soininen H, Reinikainen K J, e al.

subjects effects of aging and other confounding factors [ J].
Journal of Neural Transmission, 1991, 84(1-2) . 103-117.

[ 8] Sieprawska A, Kornas A, Filek M. Involvement of selenium in
protective mechanisms of plants under environmental stress
conditions-review [ J ]. Acta Biologica Cracoviensia Series
Botanica, 2015, 57(1): 9-20.

(9] Bastmg- ShoREE, FAEHm IR - LNH, i@ﬁﬁ\%%
P, HTEIERE AT I 2 2 A AR b g 4 J T G KURS: BF-
[J]. 5 THE, 2018, 36(4) : 160- 164.



1647-1654.

RF, RV, DY, S5 UMK BT 4 25 AE (7
TEBRETN 1] BB ﬂ;a, 2018, 39 (10) . 4684-
4693.

Ma HH, YuT, Yang Z F, et al. Spatial interpolation methods

5530 A 40 %
Ajigul M, Mamattursun E, Anwar M. Pollution risk assessment and pollution assessment of heavy metals of soil in typical areas
of heavy metals from farmland soils in urban-rural ecotone of [J]. Environmental Science, 2018, 39(10) ; 4684-4693.
Kashgar City, Xinjiang[ J]. Environmental Engineering, 2018, [17] DZ/T0295-2016, LS ek 2= PEM L S].
36(4): 160-164. (18] WIRR, AW, THE. e i 5w PR3 B e G 4 4 % I
(107 i, JAFE, sREF. AWV R R ORR ) b 4 Jm V5 e R AR X RN FE—— LA HC R b M i [ 7], BUAR ML, 2018,
T AR [T]. BREERLE, 2017, 38(4) ; 1442- 1450. 32(1): 105-112.
Bian B, Zhou Y, Zhang Q. Pollution characteristics and risk Zeng Q L, Yu T, Wang R. The influencing factors of selenium in
assessment of heavy metals from river network sediment in western soils and classifying the selenium-rich soil resources in the typical
area of Taihu Lake[ J]. Environmental Science, 2017, 38(4) : area of Enshi, Hubei[ J]. Geoscience, 2018, 32 (1) 105-
1442-1450. 112.
[11] ERfE, W24, IE, % ) PR yLa2mm & B Ak [19] Rohn I, Marschall T A, Kroepfl N, et al. Selenium species-
AE R AR B[ 1], FRIER2E, 2019, 40(1) . 488- dependent toxicity, bioavailability and metabolic transformations
495. in Caenorhabditis elegans[J]. Metallomics, 2018, 10(6) ; 818-
Wang ] N, Zhao X M, Hu G C, et al. Distribution and 827.
bioaccumulation characteristics of cadmium in fish species from [20] Pouri S, Motamedi H, Honary S, et al. Biological synthesis of
the Longjiang river in the Guangxi autonomous region [ J]. selenium nanoparticles and evaluation of their bioavailability[ J].
Environmental Science, 2019, 40(1) ; 488-495. Brazilian Archives of Biology and Technology, 2018, 60(1) . 13-
[12] SRS, SRV6NE, RGUF, 55 KRIGEO R ITRY) & 4 )8 /0 16 18.
fml‘ltfﬁ[ﬂ IERLF, 2019, 40(5) : 2202-2210. [21] Yoshida S, Iwataka M, Fuchigami T, et al. In vitroassessment
Zhang J, Guo X Y, Zeng Y, et al. Spatial distribution and of bioavailability of selenium from a pr(r).ces.:?‘ed,;}a't;;lesg.gnchovy,
pollution assessment of heavy metals in river sediments from Lake Niboshif J]. Food Chemistry, 2018, 569 431§5'r£l-&1:".‘
Taihu basin[ J]. Environmental Science, 2019, 40 5) 2202- [22] GB2762- 2017 B A E R bR e ﬁﬁq:'ﬁmw&ﬁ[ ST.
2210. P [23] DBS 42/002 2014, WAL o i ZZéitfﬁﬂT\?E ﬁﬁ-mmﬁnu
(3] TR, B WA KRR . B AR s)) 4
SR, PEASETIE, 2001, 17(10): 893-894. [m}(mwmsmm i%%ﬂxﬂﬂmﬂi%ﬁmﬂﬁﬁﬁﬁ
Cai L X, Cai B R. Effect of gelemum (‘admlum suppletiient, on (ﬁ( RAT)S] 9 4 v iF 2 ‘
= _ contents uf Se Cd. Cu, Zn, Mn in rat 0}'gan[] (}hmg-rrbh(‘ [25] Eurohe;m Fopd gafety A.ulhonty (EFSA). Opmlon of the
4 | Health 2001 ,A7(10) ; 893-894. .a"' | sclenhﬁc Commlttﬂe 011 a request from EFSA relateﬁ' to a
F14 /] \ﬁ = {;ﬁﬁ,l[jﬁ Bt T R TR ﬂeﬁﬁﬁfj-/ﬂ%ﬂfi ]l Wil ha_,x‘mopl@ed ap{)roag.h for risk assessment of @uh%lanre@ whl"fh'jare
| ITi‘t ﬁT?F% 2015, 29(4) : 436-441 458\» ’ bBth_ ’ notoxic and I[:arcinogeni(’, [J7]. EFSA’ Journal 5 2005, 3
PengX G. Andlyblb on utilization potenilal hof beledlum resource (109 : 282, ""J
] "in Enshi, H’ubm [J]. Resources Env1r0nmenl‘ ‘& Englneermg, [26] EUHE, Ffmsi, &7:1 . d‘lﬂﬁ*iﬁ%?%‘ﬁ@é
Mm52w® 436=441, 458. il - S B R R M BR AL 2 A R R B ()], B
[15] E%,ﬁ% Wby, %, mmi%Mi%ﬁﬂﬁ&% 1 4R, 2003, 21(4) : 619-626.
l “.“u?fﬁﬁ [ J]. KAy 8 % IR 5 31 5%, 2018, 27(7): 1647- Wen H J, Qiu Y Z, Ling HW, et al. Geochemistry and genesis
i 1654. of bedded cherts in some typical eopaleozoic high selenium black
Wang R, YuT, Yang Z F, et al. Bioavailability of soil selenium shales, China[ J]. Acta Sedimentologica Sinica, 2003, 21(4) .
and its influencing factors in selenium-enriched soil [ J]. 619-626.
Resources and Environment in the Yangtze Basin, 2018, 27(7) : [27] &, w3y, E8E, 55 B 8 & A X 4 e 5 HAb oo

RAG K 1119-
1125.

Yu T, Yang Z F, Wang R, et al. Characteristics and sources of

TEBRUEAHT[)]. HHE, 2018, 50(6):

soil selenium and other elements in typical high selenium soil area

of Enshi[ J]. Soils, 2018, 50(6) : 1119-1125.



HUANJING KEXUE Vol.40  No.

12

Environmental Science (monthly) Dec. 15, 2019

CONTENTS

Concentration Characteristics and Assessment of Model-Predicted Results of PM, 5 in the Beijing-Tianjin-Hebei Region in Autumn and Winter «:seeseseesesreesiensnmnniiins
............................................................................................................................................................... ZHU Yuan-yuan, GAO Yu-xiao, LIU Bing, et dl.
Chemical Composition Characteristics and Source Apportionment of PM, 5 During the Heating Period of 2016-2017 in the Eastern Part of the North China Plain ««+seeseeeererrenssrsenennenens
""""" ZHANG Yi-qin, WANG Jie, GAO Jian, et al.

Change in Characteristics of Pollution Gas and Water-soluble Tons at Different Development Stages of Haze «++vereeveeseereneesesiencneenns WANG Zhen-bin, LIU An-kang, LU Wen, et al.
Exposure Levels, Sources, and Health Risks of Heavy Metal Components of PM, 5 in Housewives in Rural Shanghai ««+«+seresseseeeseees LUO Ran-ran, DAI Hai-xia, ZHANG Yun-hui, et al.
Measuring the Condensable Particle Matter from a Stationary Source +-++st-eesessseresssnsssssnensnisniininn e JIANG Jing-kun, DENG Jian-guo, WANG Gang, et al.
Volatile Organic Compound Emission Characteristics of Furniture Manufacturing Enterprises and the Influence on the Atmospheric Environment ««+«+seeressererrseeressennesinneinecnnnnnes
++ ZHANG Jia-ni, ZENG Chun-ling, LIU Rui-yuan, et al.

VOCs Emission Inventory and Impact Range Simulation of Antibiotic Enterprises —+«+eresresesrerrsrsensnmeinncnnnnne e ZHU Tao, LU Yi-rong, BIAN Wen-jing, et al.
Effects of Vehicle Emissions on Heavy Metals and Polycyclic Aromatic Hydrocarbons Pollution in Road Dust in Xinxiang — +«toeeereereereeeseseene LI Qi-lu, WU Jin-tao, ZHANG Ying, et al.
Pollution Characteristics and Exposure Risk Assessment of Perfluoroalkyl Substances in Road Dust, Chengdu »«+«ssesseseereeesesnenens FANG Shu-hong, ZHU He-xiang, YE Zhi-xiang, et al.
Characteristics of Stable Isotopes and Analysis of Water Vapor Sources of Precipitation at the Northern Slope of the Qilian Mountains *+++* ZHANG Bai-juan, LI Zong-xing, WANG Yu, et al.
Occurrence Characteristics and Risk Assessment of Antibiotics in Source Water of the Nanjing Reach of the Yangtze River ««++-+-+ FENG Meng-juan, ZHANG Qin, SONG Ning-hui, et al.
Effects of Different Coagulants on Co-manganese Oxides Filter Media for Removing Ammonium and Manganese from Surface Water in Summer and Autumn w+veeoveereersenemesinnennenens
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHENG Li-jie, HUNAG Ting-lin, CHENG Ya, et al.
Disinfection By-products and the Relevant Health Risk in the Water Supply System in H City of Zhejiang Province -+ +=++= LIU Jun-ping, YU Jian-quan, LI Qing-song, et al.
Absorption and Fluorescence Spectra of Dissolved Organic Matter in Rivers of the Three Gorges Reservoir Area Under the Background of Urbanization «+++++s+-+- CHEN Zhao-yu, LI Si-yue
Characteristics of Chromophoric Dissolved Organic Matter (CDOM) in Natural Rivers of Western Sichuan Plateau +«+s+ereseerererssnnnnennen LIU Yan-yang, SUN Hui, LIU Chen, et al.
Characteristics of Nitrogen and Phosphorus Losses and Runoff in a Typical Purple Soil Watershed in the Three Gorges Reservoir Area «+«+«sesressessesssssienensiinininiininisinenee

CAO Rui-xia, LIU Jing, DENG Kai-kai, et al.

Responses of Riverine Phosphorus Exports to Land Use and Hydrological Regime in the Jiulong River Watershed - HUANG Ya-ling, TANG Li, HUANG Jin-liang, et al.
Effects of Land Use Types at Different Spatial Scales on Water Quality in Poyang Lake Wetland — «+reerererereeeremennesinneinnscnnes FANG Na, LIU Ling-ling, YOU Qing-hui, et al.
Environmental Significance of Phosphorus Fractions of Phytoplankton-and Macrophyte-Dominated Zones in Tathu Lake ««veseeereeeereeees GENG Xue, WEN Shuai-long, SUN Pei-rong, et al.
Spatial Distribution and Pollution Evaluation of Carbon, Nitrogen, and Phosphorus in Sediments of Zhushan Bay at Taihu Lake -++e+e+--: FANG Jia-qi, QI Chuang, ZHANG Xin-hou, et al.
Effect of Rainfall Intensity on the Content of Nitrogen and Phosphorus Components in Plateau Areas: A Case Study of the Fengyu River Watershed =~ «rvereereereerreenssiennesinncnnienens
- LI Xiao-hong, LEI Qiu-liang, ZHOU Jiao-gen, et al.

Water Purification Effect and Saline-alkali Tolerance Improvement Mechanism of Suaeda salsa in the Estuary Area «oeeoeeesesrereseesesienene WU Dan, SUN Ping, CHEN Guang-lin, et al.
Concentration-dependent Accumulation and Translocation of PFASs by Wetland Plant Alisma orientale »+++++:+++erseseeeseserenesiencnennens WANG Tuan-tuan, LI Bei-bei, WANG Sai, et al.
Occurrence of Denitrifying Dephosphatation in a Hybrid Constructed Wetland System and lts Stability =~ -++vereoveeeresreerenesisnnesnnencns LIU Bing, ZHENG Yu-ming, LI Qing-fei, et al.
Comparison of the Control of Sedimentary Phosphorus Release Using Zirconium-, Lanthanum-, and Lanthanum/Zirconium-Modified Zeolites as Sediment Amendments »++++:+++ssesseeresreresnenees
.................................................................................................................................................................. LIU Ting, ZHAO Yu-ying, LIN Jian-wei, et al.

Effect of Biochar Structure on Adsorption Characteristics of Ammonia Nitrogen ««+«-«+sssesesrersrresrerssensnns st CHEN Mei, WANG Fang, ZHANG De-li, et al.
Effect of Dissolved Oxygen on Partial Nitrification of Suspended and Attached Growth Systems — =«+sreresreesseenmssiennesinsnneseene WANG Si-yu, LIU Ling-jie, WANG Fen, et al.
Effects of Different Intermittent Aeration Strategies on the Start-up of SNAD Process «+++ RIS ++ LI Dong, LIU Zhi-cheng, XU Gui-da, et al.
Operational Performance and Microbiological Characteristics of an Iron-Salt Denitrification Reactor in Co-substrate Mode -«+:+seereeseeveeeseen WANG Ru, LIU Meng-yu, LIU Bing-yin, et al.
Effect of Step Aeration on a Municipal Sewage Aerobic Granular Sludge System — «ereeesresrersssssnesmneniniii e LI Dong, WEI Zi-qing, LAO Hui-mei, et al.
Improvement of the Dewaterability of Excess Activated Sludge with Mixed Yeasts by Degrading Extracellular Polymeric Substances «+++-+++++:++ YU Xin-yi, XIANG Jin-hao, LIU Ying, et al.
Influence of Land Use Change on Ecosystem Service Value Based on GEE in the Beijing-Tianjin-Hebei Region from 1998 to 2018 «+++-+-+-- LOU Pei-ging, FU Bo-lin, LIN Xing-chen, et al.
Assessment of Soil Quality in Coastal Tidal Flat Reclamation Areas Based on MDS-TOPSIS Model ++ XIE Xue-feng, PU Li-jie, ZHU Ming, et al.
Effect of Increasing Tidewater Inundation on Porewater Geochemistries and CO, and CH, Effluxes in the Tidal Freshwater Marshes of the Minjiang River Estuary, Southeast China ~ ++++++++++
LI Jing, HUANG Jia-fang, LUO Min, et al.

Methane Emission Characteristics and Its Influencing Factors over Aquaculture Ponds «+-veeeeveresesenensssnsinnennininneienns WANG Jiao, XIAO Wei, ZHANG Xiu-fang, et al.
Effect of Fertilization on Soil Respiration and Its Temperature Sensitivity in a Sorghum Field =~ +eeoveseereerersssmenemennininnen YAN Jun-xia, ZHANG Yuan, JIAO Xiao-yan
Land Safety Zoning Method in High-Selenium and High-Cadmium Areas «+-eeesseseereeseeesennens WANG Rui, HOU Wan-ling, LI Yu-tong, et al.
Remediation Effects of Different Composite Materials on Cadmium-Contaminated Farmland Soil = +++eeeorerereerseenennensinnsennenens CHEN Shu-lan, XU Chen-yang, GENG Zeng-chao, et al.
Hydrocalumite Passivation Effect and Mechanism on Heavy Metals in Different Cd-Contaminated Farmland Soils +«+s+esseseeereereresneneneneeee WU Qiu-mei, LIU Gang, WANG Hui-feng, et al.
Effects of Different Land Use Types on Microbial Community Diversity in the Shizishan Mining Area «+ereereresrseseresernesinscsnnenenens HUANG Jian, ZHU Xu-yan, LU Jin, et al.
Effects of Conversion of Forest to Arable Land on the Abundance and Structure of the cbbL-Harboring Bacterial Community in Albic Soil of the Hilly Region of Northeast China ««+:e+seeereeseee
........................................................................................................................................................................... WANG Rui, WU Xian, LI Gang, et al.
Thoughts on and Construction of a Risk Management and Control System for Contaminated Sites in the Guangdong-Hong Kong-Macao Greater Bay Area +«+-eteeerrereesenvsisnenennincnennenes
................................................................................................................................................... CHANG Chun-ying, DONG Min-gang, DENG Yi-tong, et dl.
Visualized Quantitative Research of Soil Pollution in the Guangdong-Hong Kong-Macao Greater Bay Area «+-+++++ seeeeeeeess ZHANG Ning, ZHANG Sheng, YANG Hai-chao, et al.
Characteristics and Environmental Impacts of Materials Stored in Municipal Solid Waste Landfills; A Case Study of the Guangdong-Hong Kong-Macao Greater Bay Area «+:+esverseeresseresnenees
............................................................................................................................................................ MA Shi-jun, ZHOU Chuan-bin, YANG Guang, e al.
Heavy Metal Contamination and Migration in Correspondence of an Electroplating Site on the Hilly Lands of the Guangdong-Hong Kong-Macau Greater Bay Area, China «+:+esvesreeresrereseenees

HOU Wen-juan, GONG Xing, ZHAN Ze-bo, et al.

............................................................................................................................................................ DENG Yi-rong, LU Hai-jian, DONG Min-gang, et dl.
Immobilization Impact of Goethite-Fulvic Acid Composites on Ph-Cd Contaminated Soil «++++xeseseereereseersssminsinnienenniinnnenenenne LIU Qian-jun, LI Xiang, ZHOU Yang-mei, et al.
Mobilization of Heavy Metals in a Soil-Plant System and Risk Assessment in the Dabaoshan Mine Area, Guangdong Province, China «+»+++ CHEN Jie-yi, LIU Guang-bo, CUI Jin-li, et al.
Calculation of the Soil Risk Control Value through a Hydrus-1D Model for Groundwater Protection ««+:«+s«ssssstssssssssssenseenesininnsnnicnensineniens LIN Ting, LUO Fei, ZHU Yan, et al.

H\DEX HUA]\JINC KEXUE CONTENTS 2019’\'01 40 ..................................................................................................................................................................



