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Status of organochlorine pesticide pollution on surface soil of Huixian wetland in Guilin, China

CHENG Cheng', LIU Wei—jie', HU Tian—peng', XING Xin-li**, MAO Yao’, SHI Ming-ming'’, XU An', SU Ye-wang', LI Xing-yu',
YU Hai-kuo', QI Shi-hua'?

(1.Laboratory of Basin Hydrology and Wetland Eco—restoration, School of Environmental Studies, China University of Geosciences, Wuhan
430078, China; 2.Key Laboratory of Karst Ecosystem and Treatment of Rocky Desertification, Ministry of Natural Resources, IRCK by
UNESCO, Guilin 541004, China; 3.State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences,
Wuhan 430078, China)

Abstract: In order to better understand the status of organochlorine pesticide (OCP) pollution on surface soil of Huixian wetland, surface
soil samples of different depths from different types of land uses were collected from 18 sites in Huixian wetland in November 2019. 24
OCPs in soil were detected by GC-ECD, and their residual characteristics, sources, and ecological risks were analyzed. The detection rates
of OCPs were above 80%, and the total concentrations of 24 OCPs ranged from 3.56 ng+¢™' to 69.7 ng-¢™', with a mean value of 14.0 ng-g™".
Compared with the soil of other studied areas, the residues of OCPs in Huixian wetland were at a lower level, while
dichlorodiphenyltrichloroethanes (DDTs) and methoxychlor(MXC) accounted for a higher proportion of OCPs. The distribution of OCPs was
characterized by a high residue in agricultural soil and soil with a depth of 0~10 c¢m. The historical residues of industrial DDTs and other
traditional pesticides were the main sources of OCPs in the soil; however, new input could not be ignored. Results of ecological risk
assessment indicated that the ecological risk of HCHs in soil was low; however, DDTs might have some potential ecological risk impact on
the studied area.

Keywords : surface soil; organochlorine pesticides; residual characteristics; source apportionment; Huixian wetland
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20t 5 2 ik, A HLE AL 2 (Organochlorine pes-
ticides , OCPs )V Ry —Ff s 2 ARBA B ) 35 2% 1))
T FEAO A 7 i AEAT Sy — 2 SR g A
PEA HLT5 Y2 W) (Persistent organic pollutants,, POPs) , H:
AR RN B A RV R SRR S SRR X
A SR EL R A R A A T A, AR ET
T 1983 AE A THAS 1E OCPs (1 A= ™ R L {FL ply F I AE
PRI R AR L FLAAE R A% i A ARl A= 7 rhogi
OCPs i HE B4 A G852 2, H AT LE & R IR i
FE BRIV B OCPs™ 7, 03 3 it FH 1Y
OCPs il YLREAE T3 oy, [F] I AA A2 R BIOR T
UURE S5 1T R Fe A h 72, TR, 3385 ¥ Bl oy 3 55 v
OCPs FE ALK, teAh, 3 ) OCPs 23 il iof
5 AT R AEE A 5T 4 T 400 3T A8 47V T 528 ¥ B
OCPs B TG 4% . PR, WF5% 158 b OCPs 9% 1
IRV G Gt B HAT H 48 S

Il T R R AP T A U 7Y T 2 R
O3 PR EEARZ T ] o [ A T ) S AR
AR, 2 A ARV A b DX e K ) s iR . 3L
AR TE RIS B Y AN B i FUE VA T 2 K B
NFFEEARBZN T, 2 AIRE s DI B T A= 253
BBALR R SR e E MR, 2012 4 4
F 2ol b 4 51 Ay [l 5800 b 8 Pl S i TR .
Hb R 0 B2 BRI A, BT DA 25 B4 255
i 3] + 4 KARFNREEA b OCPs Y& k. HT,
— S 2T W K AR R Y OCPs 15 R L e 8 4
J& TCE T YA T TR OGS (HE XS 3 OCPs

15 YL BLAR i AH SC A 5T FNIGE -

AR PA 2l mp A P b 5 R R X3 il
ANTA] - o P2 R 22 2 R AT X4, A Biri
T 24FOCPs 1Y 75 4t , 13F18 T OCPs 9 23 A1 R AiE A4
BARFAE , FEREAT TR A B AR S KBS AN, oY
X OCPs 15 YL - Fl B 548 BRER AL TR 224Kl

1 #RFTTE

1.1 H#Fm*EE

R 2 A1l 5 UL G 3 b - b ) R 2 B (R
b e e A R D) 19 40 A R A, T 201948 11 A 7R
2N A% O XS A 15 T 18 AN RAE . (A& 1 TR )
I3 B RAE 0~10,10~20,20~30 em 3 Tl A 32 +
SRR S, 0T 5S4 AR A FE 33 A R S L1249
Tic B HUAE R O A R DXAE o B A E R 5 mx
5 m [ IEJ5 TR L, ¥ 530 F A0 R 7 L RE R
B BATFE S o R SRR VAN, R
RIS ATER AT, IR AT R L6 % 52
A Id R g T FE R . FE R PE 1 S
-4 CRUREEAFH ZE i
1.2 HEmaTsbE

Fin g AT  OHES IF L bR A G 24 . BRI
10.00 g F fib FITE 5 T4 19 J0 K A PR 40 f 25 T8 4C &
HL A 20 ng [RTIBCRFE 7R P00 420 H 28 (TCmX)
AR (PCB209) ], I 2 120 mL & H e dE R
ZEWOAIAE 45 CARM PR IR $E 24 e $REUR A
I TG B R B , 28 e i 7% & AN (1215 Heidolph RE—-
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Figure 1 Sampling sites in Huixian wetland
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52), T 40 CFHAEL S mL, AL 5 mL 1IFE S 4,
PEATIR R E e, AR S22 29 2 mL, WRAF WG o &
T A0 R e A AR AL R IR R EE S 20 1) 2 A 4L 43
B A BEANIE e R E N 2: 3) IR A A T
W o IRV 28 i s 78 Rk Wk 4R 22 0.5 mL, B RS & 2
mL A AR, R 4l RO 0.2 mL, JITA 20 ng Y
FrAb A W ARSI (PCNB) |, AR IR AE RIS

1.3 UEBFEG

AR AOM £ % AL (35 [ Agilent 24 H]
HP7890A At “Ni-ECD £l % ) 47 /2 b . a3k
FEF DB -5 1 95 B 41 4 4 (30.00 mx0.32 mmx0.25
pm) , AR THRFE T WG IR 100 °C, R 4F 1 min, DL
4 °C+-min™' FHE % 200 °C, PA 2 °C-min FHL £ 230 C,
)G DA 8 C-min FHE ZE 280 °C, {74 15 min, SN
AR, E N 1.0 mL - min™' . PERE 3R B
290 °C, N4 iEAE  JERE R A 1.0 plo ECD A &3
£ 300 °C.,

1.4 REMRIEFREEH (QA/QC)

JITAT FRE St 0 B I 24 ™A% 194 o R UE T
wAE . AL BRI A IR AR R P (TCmX A
PCB209) , FH 7 W I 52 36 2o A v g 48 2 [l i %3 1l
1 60%~101% . HEHLEE G (16 4> ) HHEs in— >4 L RE
F—AEATHE  SBATRE 53 B H OCPs (AR X i 25 B A
T 20%. FeZ B Hnah T3 20l IR IE

2 ZREW®R

2.1 £{liR i OCPs 7% B84 1iE

A SCRE 24 B OCPs 43 R LR 7 28047 10
HCHs(a-.8-.y-586-HCH Z fl) .DDTs(o,p’ -DDT,
p,p'=DDT.o,p'-DDD.p,p'-DDD.0,p' -DDE 5 p,

p'—DDE Z fil) \DRINs (3 FCHI 2k FCF Sk G5 57
K BG5S 2K E I =22 F1) \SULPHs (—# JF . B—
B P+ 5 8 S BR ER R 2 A1) L CHLs (20 & T e XA
PR SHALEZ) HCBOSEAR) Fl MXC(H
AT ) o R 1HFH T 0~10.10~20,20~30 ¢cm 3
TR 19222 T HEP 725 OCPs (9 & i, BP9 X 133
H OCPs HH H 2R3 Bl 83.0%~100.0% , 1t B 2 {11112
Hiy - 358 i A7 OCPs OFREE . R LT LLFEH,
0~10,10~20.20~30 cm )22 £ 3 OCPs L1k & 43 51
715.42+10.14 . 13.73+14.53 .13.06+16.80 ng- g™, H
FJZ 3 OCPs SRS K5 + R B AR F AL
JLHE R FR R 0~10 em W TR A HLE AR 251
F2 B A X, 3% 7] fiE 5 OCPs 18 - 338 31 i 2 1) | Ay
R RS O, 50 MLTOR 3830 14 45 1 e pfp
R R OCPs [0] T8, b, 77 X A 1)
T ELAT R AR 25 R0 J2 U B R R 2 b Al & i F 7
I HEATR T DA 1 - A, OCPs 1) 7 50 5% B il
15 B & . AN T, DDTs Fl MXC /9
b v i 22 B I8 R O vk R A BF Y IX L rh
DDTs Fl MXC )% AR 22 57 ¢

55 AN H A A 5 X - R T LA (e 2) A
2l TR HCHs A DDTs 75 2 ¥ A0 F 5Kk . i
O R W 7 i 2 =y R R A R P W = ER T
KT, e AR 3 BR R BB N HCHs I
DDTs (1A , 3 HL 2l X 8 4 b 2 K HEHEAS 1
K W 7K R B K Ik v A A 75 1+ 3% P ) HCHSs
I DDTs KA PR ITER, teAh , 5% X 1 A2 LK
FERAE }y 5, 5 5 OCPs ffi i A vy ELSS VERb AR K
e A RN TR B4 T, AR T
OCPs [ R A Ay A R fe™ . D iz iF 9% X L 4 v

F1 SUEMARIRETEHR OCPs BIKE (ng-¢")

Table 1 Concentrations of OCPs in soil at different depths from Huixian wetland (ng-g™")

0~10 cm 10~20 cm 20~30 cm
OO M Range  MffiMean  FMERZESD i Range  SfHMemn  HERZESD {EH Range Ml Mean  FRERZESD
HCHs 0.41~2.87 1.09a 0.72 0.21~2.42 0.75a 0.50 0.28~0.73 0.44b 0.13
DDTs 0.76~40.84 5.79a 8.82 0.98~48.97 6.52a 11.11 0.49~53.50 4.98a 11.90
DRINs 0.29~2.37 2.30a 3.28 0.12~5.76 1.34a 1.31 0.43~2.12 1.00a 0.53
SULPHs 0.17~1.61 0.54a 0.37 0.03~1.61 0.54a 0.45 0.13~3.15 0.48a 0.67
CHLs 0.51~14.71 1.13a 0.68 0.27~2.46 0.95a 0.61 0.26~2.54 0.68a 0.52
HCB 0.23~14.21 1.43a 3.24 0.20~3.03 0.53a 0.68 0.11~1.43 0.35b 0.28
MXC 0.27~15.87 3.15a 3.59 N.D.~13.39 3.10a 3.60 0.05~31.92 5.13b 7.37
L OCPs 3.76~48.59 15.42a 10.14 3.65~66.75 13.73a 14.53 3.56~69.71 13.06a 16.80

T NDACFERAG 5 R A7 AN ) /NE 5B 3R A R R FE 35 22 5 8. (P<0.05)

Note:N. D. is not detected, the different lowercase letters in a row indicate that significant differences among different depths at P<0.05.
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Table 2 Comparison of concentrations of HCHs and DDTs in soil from different regions

WX FAEAEY SRAEUR B HCHs/ DDTs/ SCHRR I
Research regions Year Depth/cm (ng-g™) (ng-g™) References
B RFBBA T X Naples metropolitan area, Ttaly 2014—2015 5~10 0.36+1.24° 11.2423.8" [19]
DrIFEE 4 B Agricultural soils , southern Tran 2016 0~10 0.41° 4.37" [20]
[ LT HH 558 2% Punjab, Pakistan 2011 0-~5 7.80%5.50° 40.0260.0" [21]
Bk =235 1X PRD economic zone , China 2008—2009 0~20 1.87+3.83" 12.3%37.0" [17]
T 90 25 JEUST I i 4k Lake catchments in the Tibetan Plateau , China 2007 0~5 0.31+0.22° 0.07+0.06" [22]
W Z2 4l X Farming districts in Tnner Mongolia, China 2015 0~20 8.63+17.3" 9.71%17.8" [23]
W Z2 Ol X Animal husbandry districts in Inner Mongolia,China 2015 0~20 1.67+3.81° 2.47+6.52" [23]
TR AT MK Karst underground river basin, China 2013 0~20 17.0+31.7° 48.4+10.4" [24]
FRAS IR LI IEH Dajiuhu sub—alpine wetland , China 2016 0~20 7.03+5.59° 4.75+5.26" [25]
FERR T R XA FH Qingshitan reservoir region , China 2016 10~20 39.9 17.2° [26]
FEAR 2l Huixian wetland , China 2019 0~10 1.09£0.72° 5.79+8.82" KNS
10~20 0.75+0.50° 6.52+11.1"
20~30 0.44+0.13° 4.98+11.9"

Ha R a- B-y-FIS-HCH Z Fl ;b #/R o,p'~DDT .p,p'=DDT .0,p"=DDD .p,p’=DDD .0,p’=DDE fl p,p’ ~DDE Z Fll ;¢ &N a— .-l y—
HCHZfil;d%/R0,p"-DDT p,p'-DDT .p,p'-DDD Mlp,p'~DDE Z Fl;e &R p,p'~DDT .p,p'~DDD Hlp,p'~DDE Z Fll .

Note:a is the sum of a—,3-,y—,and 5~HCH;b is the sum of 0,p'=DDT,p,p’=DDT,0,p’'=DDD,p,p'=DDD,0,p’ =DDE and p,p’ =DDE;c is the sum
of a—,B-,y-HCH;d is the sum of 0,p'=DDT,p,p'=DDT,p,p'=DDD and p,p'-DDEje is the sum of p,p’=DDT,p,p"=DDD and p,p'-DDE.

[ OCPs 7 411K

WEFE X 3 Fh 4= A FH 2R AL 9 2R )2 £ 38 OCPs 1)
Ay A S BLANTE 2 iR o 3 Ff A s A F 2R R o AR
R OCPs S R R, FER T A A
FEH A2 A S O OCPs IYFR R . T Bt
AR R IX 4 8 32 2R A FH M IR B R B, T L OCPs
T T A M . £ AL S12 FiTS16 A5 1 A
OCPs & 58, H.DDTs Fl MXC [ BTk 4 K. S12 44
P B B OCPs EEZ ROV s s2 i, Horh DDTs
TN 313 ng-g" ,HCHs & & 4 0.65 ng- g, LT
(R 5% o AR F b A 39875 e JXURS: 48 45 bk o (3R
7)) (GB 15618—2018) H #iL 5E 114 XL i 1E {F (100
ngeg) o S16 M0 JE T JE RIX N E i, X 2k

A FH b PR BT A, L2 A A JE 0 0 A R R AR M,
OCPs 5% B8 2 37 2| 52 M) (- HEIABE i st e b+
i g XU AR HE G4 T) ) (GB 36600—2018) H1 R
SEWR TR A E P DDT SR 2 (0,p' -
DDT.p.p'-DDT.p,p'-DDD Flp,p'-DDE Z 1) 575
AL (a- B-Fly—HCH Z F1) 75 Y XU 57 e e
4354 6 500 ng- g F11 030 ng-g™',S16 &7 -4 rh
H a0 20.8 ng- g M10.48 ng- g, BIRTFIZAE,
X A ft B 114 JXUSS: 71T 2281
2.2 OCPs 2H B FFE FR SRR FRHT

WAL 3 Fir7R , FE S Rl - 4 b, MXC Y o Ee ey
iA#)31.4% , H Yk DDTs, A 5 HL B K 28.8% , CHLs |
HCHs. DRINs., HCB #1 SULPHs JiF |5 . 5 4 %

s [JHCHs [ODDTs CHLs [NSULPHs [MDRINs B HCB B MXC
o = ik A FH Hb — FRX —
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Figure 2 Distribution of OCPs in surface soil from Huixian wetland
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Figure 3 OCPs composition in surface soil from Huixian wetland

12.0%.8.60% . 7.76% . 7.01% F 4.44% ; 15 4% JT1 #i v ,
OCPs " JIF (5 Fb 5 4 5 A 41 43 /& DDTs (39.2%) , Hik
S MXC(30.5%) , HAhZH 534 B o e EE fy R 30 /No3
%)k CHLs (12.1%) . DRINs (6.72%) .HCHs (5.33%) .
SULPHs(3.72% ) M1 HCB(2.33%) ; J& F X 36 )2 3 v
OCPs 5 2 43 Jr 5 o H R /KRy : DDTs (41.9%) .
MXC (22.4%) . HCB (16.4%) . DRINs (6.17%) . CHLs
(6.03%) .SULPHs(4.34%) Fl HCHs (2.79%) . 7EMHF 5T
X )2 L8, DDTs A MXC 2 B Fp 3= % 5 OCPs 41
43, AT DL et 32 DX sl A 7 rh A 24 £ ol FH 20 152
2.2.1 DDTs ZH BAFIEFR U5 b

AW5EH, DDT A iR R 74 (o, p’ ~DDT .
p,p'=DDT.0,p'-=DDD .p,p'=DDD.0,p' -DDE Flp,
p' —DDE) K H R ¥ % F 80.0% , Hoi p,p’ ~DDT FiI
p.p’ —DDD 100% # Kt o BF5% X )2 £ 584 DDTs
P AL RLREAE WL 4 (a) ~ B 4(c) o FEFTA AR, DDTs
Hip,p’ -DDT Ir o b8 fe i, P33 o U T 36 47.7%
e B b - SRR P DDTs 41 UFAE A :p,p’ -DDT > 0,
p'-DDE>p,p’'-DDE >0,p"'-DDT>o0,p'-DDD >p,
p' —DDD, 4% FH Hb - HEAE R0 R X A S,
DDTs i 2 BB A 22 5, 0 5 M p,p’ -DDT >p,p’ -
DDE>o,p'-DDE>o0,p'-DDT>p,p'-DDD >0,p’ -
DDD Flp,p’-DDT >o0,p'-DDE>o0,p'-DDT>0,p’ -
DDD >p,p’'-DDE >p,p'-DDD.

P Al A= 7= vl 3 1 DDTs =2 A2,
BI Tl DDTs Fl =S R WEE . Tolk DDTs & — 28 &
65%~80% p,p' -DDT . 15%~21% o,p'-DDT I HAthfk
EURRG Tk, ZEURBEEEZEH 5 DDTs AL,
K L7 Tl DDTs 25 F I L 32 7 %A Tl DDTs 98
Rl ARG, SRR o,p’ -DDT/p,p’ -

DDT Y55 4 1.3~9.3, SEH4{H 15 %1 7.0, 17 Tlk. DDTs
H,0,p' =DDT/p,p’ =DDT (I FEAL K 0.2~0.327,
,0,p"=DDT/p,p’ =DDT K/NA] LIFE/R DDTs (1) 32 52
S0,

A5 H ,0,p"~DDT/p,p’ ~DDT F-I{E H 0.49+
0.42, 2 66.7% 1) 1L il & T 0.3, 1M1 29 92.5% [ HF
an AT L3 4(d)~E 4(0)], B 5R X 13 DDTs
B F 2K JE Tk DDTs. DDT(o,p'-DDT 5 p,p’ -
DDT Z F1) 7E 4 38 v (1) B ik =XAT 43 SR g 480 il FR
AT R CESF AR EAE T L AE DK DDT 4351
W% fi#% & DDE (0,p' ~DDE ‘5 p,p’ ~DDE Z F1) #l DDD
(o,p'-DDD 5 p,p'-DDDZF1) ., MKl 4(a)~El4(c)
AAL, BF 98 X A SRR 5 o DDE & & 3% 8 &= T DDD,
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Figure 4 Composition characteristics of DDTs in surface soil from Huixian wetland
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Figure 5 Composition characteristics of HCHs in surface soil from Huixian wetland
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