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Organochlorine Pesticides in Agro—ecosystem in Shantou City, China
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Abstract: Organochlorine pesticides(OCPs ) is a kind of synthetic pesticides with broad—spectrum, low toxicity and long residual phase. In this

paper, we selected Shantou City as the study area and explored the status and characteristics of residual OCPs in soil. Meanwhile, we also

made an assessment about the environmental quality and the preliminary ecological risk of the soil in this city. The results were shown as fol -

lows:(1)The detection rate of OCPs was as high as 99.13%, and the average concentration of OCPs was 113.37 ng¢™". The main OCPs contam—
inants in soil were DDTs and endosulfan. The levels of average concentrations of OCPs in different places in Shantou were: Nan’ao County
(174.68 ng- g™ )>Dragon Lake area>Haojiang area (69.24 ng-¢™). (2 )In addition, the average concentration of OCPs in soil in this study area

was at the middle level compared with that in domestic and overseas. Compared with some related standards such as Maryland's, the permis—
sible concentration in soil in New York State and the domestic soil environmental quality, the level of the average concentration of OCPs in

Shantou was within the limit of the standards.(3 )The soil in Shantou City had a high ecological risk. The OCPs in the soil could be harmful to

environment. Thereinto, DDTs showed the highest ecological risk and BHCs showed the lowest.
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WNAAZPEICE B = G — 1 A S XU PN i
TS HEDU gl =2 S T8 A 2 XU AN S 2 5 45 AR 55 )
AL

[l XS -3 OCPs BBIFFEFEA SR BR T DDTs Al
BHCs , % 43 i S 5] K FG] B P - S S I 5k B
WAL, HENGEZ %L OCPs (1 L3 i bR
i H., xf 23 OCPs fIMFFE 2 5% B & 1 20 #r L 42
KA U A o A S 2o DT il Sk iy a5
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i, XSk T A R RSk R S AR A e e BT oy
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L1 RERMIR
o4 REH 2 T S Rl Sk A AE S R GE P A HLA

TG YL FEACRE DL, AR Sk T 4% DX AR RIS B
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HIX A 7 A XIS T RAE , R AR B 115 DRJE 1
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1.2.1 Hirfb a9

EPA L4519 17 R HLEA 2, 43 3)i& a-BHC,
B-BHC .8-BHC ,y-BHC .p,p’-DDT .p,p’'-DDE .p,p'-
DDD S FGH Ak B 5k FG5R) L S 2k BRI o
FF BB SRR LR LA LI A A AR
T B , AR IE SOIX 17 R HILERAR 2510 i LADFSE .

& W 4E (Dichloromethane ) 4381 4l , B i ( Meth—
anol ) K FRZ | 1E . %E(n—Hexane )R FR 2

B HLEAR 2R UEY) i : a-BHC ,-BHC ,3-BHC |
vy-BHC p,p’-DDT p,p’~DDE p,p'-DDD L[] 2k
FRA S 2Kk FG) S 2k BRI oo P) BB PF B
ik LA EE I EAY TR R AL 17 Ak
G A IR A B, 14 H 3218 Supeleo Co(Cat No.
47913).
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Figure 1 Location of the sampling sites
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1 kg, 24300 WA L5025 A I SLBG SR VR IRAE 12
HRERRT G . B 20 g RESY, B T RIS
HL A 100 mL 58 F e, IR /K I AR L 48 h, 4R EL
WAENERE2E R 2% FURER | mL 247, SRIG )20
Syl 20 mL IE 2 ekt s 4k e g, AR
AT T, FIECKEMTE R 5 R A I E 4 E 0.5
mL, IIA WML GG 4T GC-MS 4387,
1.2.3 GC-MS 43#r

el PR 22 B AR AR €435 - B2 3 A (Agilent 6890—
5975), HEFETREE R 250 °C, B TR IR EE 200 C, 5
T 7=k EL L FRE R 70 eV, AN B A AR i
BEICo TERE R WLEAR 2R A AR 6 AT
BT 245 BR B TA] 45 GCIMS BRIEHEA T 28 PEAMT
1.3 RERIESREEH

T RFE A 3 AFATIEER, IRl 58 44 R 25
BRI FR Y 25 11, e 7= Pk Wi A4 i
0 o
L4 BRETFNMARF %

IG5 I PR 2 5T AN RIS o i AR fb R A
TE N ZEIREE T K, 06 R 5 5 2K Bl X S A ik
LR VEA TR A, R 7 i s R e SR
B 0 IR AR o A4S A SR T AL S R
P72 o TR T i A FG R M LN RIS
r, Hr AR RN R 1 AT

[,': Ci /C5
AP COoNT5 R @ SN 5 Cs TS0 i B
HEH B fEL

I<1 FoRAKFER, [>1 LB E bR
2 ZR5iTie
2.1 OCPs (B kR

WAL X 115 A HIEREARW 38T, 150 T LigEp
17 Fh OCPs R95R A &, &5 R L% 1. 251K, irfika
M R BR 1 AR AR H OCPs Fb, JLAhAE & 35

F 1 13EH OCPs HREZBIER
Table 1 The status of residue of OCPs

OCPs Ko 2/ ?i@l/l EFiiJ{F—]i/ i B OCPs 1
ng-g” ng-g” /%
S BHC 93.04 ND~104.38 15.29 13.49
> DDT 86.96 ND~152.75 26.89 23.72
BB S 89.57 ND~129.84 16.56 14.60
L% 78.26 ND~108.39 5.20 4.49
Pk 93.91 ND~235.11 33.62 29.65
FAUMTEE 8435 ND~101.64 15.82 13.96
B 0CPs 99.13 ND~650.06 113.37 100

1 : LBHC 25 «-BHC ,3-BHC .y-BHC #11 8-BHC f% £ #1; ¥ DDT
24 p,p'~DDT.p,p '=DDE Fll p,p '~DDD #5115 2GR IR 2k
PR L Sk 1R S 2k 00 e ) L 28 L @ ML &R A ALY
BLEAL BPIZEN o-Bi ) BB FIBR AR FRER B SR, ND SR
R

T A RS OCPs BB K R =535 99.13%, FL
T PR X BHC Ak th e demr, 2051 93.91%F1
93.04% , T @IS A AR, O 78.26% ., BFFEIX
I H OCPs %% B4 & 178 il & ND~650.06 ng-g™', F1y
B2 113.37 ng-g™', EZH OCPs {5444 X DDT F1
TFIE, 4300 5 S OCPs (9 L%k 23.72%F1 29.65% ,
Al LUE H R85 Yt B S 4 X i # bR T &
SRR E RN, HAhASFIZE OCPs 5% B A
ENZ,
2.2 &% OCPs BI%% B4HE
2.2.1 DDTs HY5% B4R

TEARYCR AR )Z TR S A HLE A 25 DDTs
5% B8 W40 A :p,p’ -DDT p,p’ -DDE #1 p,p’-DDD,
FLAK Y 5% B3 4 AE L% 2. 1980 4F 4 [ & M #F 2 +
HEDDTs 7% B8 B {H 4 0.419 mg-kg™'; 1985 4E 4> [
A ) 135 DDTs S5, B K F-FE % 0.222~0.273
mg kg, ARSCHFFY A HLIX 43 DDTs (19 8w 44
4 26.89 ng-g™, [t 1980 4EF 1985 4F (4 5% ¥ /K
Ay HIREAR T 93.6%F1 89.1%, H1 AT I, , ik IX 4 H +

< 2 DDTs 5% BR4F1E
Table 2 The characters of residue of DDTs

DDTs 2 # H/% e/ ME/ng-g? KA /g g ¥ {Eing- ¢! JE 2 2R i %% IR R %
p,p'-DDT 4522 ND 103.52 7.93 77.1 29.5
p,p'-DDE 54.78 ND 131.14 12.08 4.0 449
p,p'-DDD 74.78 ND 132.37 6.88 <5 25.6
(DDE+DDD )/DDT — 0 260.75 17.71 — —
p,p’-DDD/p,p’'-DDE — 0 10.75 1.88 — —

HE:Eﬁﬁf}%%j‘]ZRFC,/ECmmXIOO% ,JJicEP R j‘jﬁgﬂﬁ\EGEﬁ%%% No j‘]ﬁf}%%o
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Herh DDTs JR B A S KIFFE, X5 1983 4545 1k
{# 1 DDT Al DDT 7+ AR b Aa — 2 R R .
2.2.2 BHCs Hy%% B 1E
FLURI 5% B RAE L3 3. 1980 4F 4[4k FH )2
- 3% BHCs 5% ¥ 4 ¥ 0.742 mg -kg™'; 1985 4F
4 [E AR HAHZ 13 BHCs SVASE B K- 2 0.181~
0.254 mg- kg™ 7 A SCHFSGY B Hb X 3% H BHCs 11 &1
0 1529 ng-g, b 1980 4EF1 1985 4F (19%5% B4 /K F- 43
BIFEAR T 97.9%H1 93.0%, AT Wik X 4 [ 4 BHCs
BB A B AT B TE RTINS RE B BHC 554
A [ 5F- 45 %5 R : B~-BHC>a—BHC >8-BHC>y-BHC,
AI UL y-BHC 7EFTA FE S 3 S 3E S s, Dl
+- A B BHC HiA
2.2.3 G fHE Y 5R B ARE
M T ATHL, BLSFRTE 17 Fl OCPs Hfe i R
B, 93.91%, (5 4 OCPs (1 29.65% , S Mk 53 X 35§ &
B OCPs V554 N3 4 FIAL, a— B FHAAS H R 4

HAIEFE 0~75.54 ng- g™, YN 8.38 ng-g™', K
A2t DX A A A7 T A 05 P A o
2.2.4 HAhAFP OCPs 15% B FEIE

AT T T B 7 Fp OCPs, BT H 4200 0 B 4%
A b, HoAth 6 B OCPs 5% B AR AS K, SO
BT S IERIEM T . FEATHSE , SCR) 2k
FRFA) 52K FC TR 520k E I (A s 2R gk B AR
B, AN LAY OCPs 1558, Ak G REZE 3R EE
FESLAEAE SRR SR A o d 1 o S B RE A
FABK BRI, FAE 2% A7) i 38 QAR R BE Fh ik RG] (g
K 97% ) 1) FERWE T3 Ah SRS 2K FCHRI 5% B
HRAAR . H L FCFER B R AR Tk G, fAF 53X 2 Fhy
JoTAE AT R AR 7 A O S A A
Iz B AL

t%ﬁ’w)’%“”ﬁfﬂ%\iﬂﬁ 17 Ff OCPs H 2 f Ik
1, F{E R A 1.80 ng-g™'s LA ALY 05k B HE

% (HBR B8 o di vy, Bk B S I (IR 2 Bt FERRSR ®5 HEH OCPs (7% BHE
q:‘ i H:I :J:jlﬁlgkﬁl-f: %ﬂﬁi%{”ﬁﬁﬁ i _J"fﬁ @ﬁﬂ%fhjﬂﬁﬂ Table 5 The characters of residue of other OCPs
@ﬁ@ NG o Jﬂﬁﬁl‘ B @ﬁﬂ_]‘i_iﬁ%/f’ty‘j Ol—ftﬁ[g] . y‘j OCPs K H R /% I/ FHEIMES R OCPs iy
AR L oo PHA BB 7 435 B A T e, T T TR ra T t“j;*i%
3N VAN AN ] 1] 22.96% . N o e ' '
TPHRRRER 1 A 53 K%ELJ{A 0 A3 2\2 96%‘ 73 KECH 65 ND49s oo ™
A1, B FF A it 24 2H R H ARG , AN AT LU AR R KA 6087 ND-6143 196 437
ﬂ‘ lbﬁ&ﬂi, X—IU%Hﬁj‘J a- ﬁﬂ‘ .Jﬂﬁﬁﬁ EeRe %1& Pk 69.57 ND~61.75 4.40 3.88
EAHEEHM, FTE 8435 ND~110.64 1582 13.96
(BB /B PR 10 BT 1. LR ©5 N-lse 180 LS
UL I A G B, ABRSE 4L LU @70 Nbood  sa0 s
%< 3 BHCs MR BS54
Table 3 The characters of residue of BHCs
BHCs 2 K 2R/ % e/ Mi/ng- g e Kff/ng- g ¥ g g D2 2 1/ % 5% B %
a-BHC 89.57 ND 34.65 3.29 55~80 21.5
B-BHC 62.61 ND 88.01 7.98 5~14 52.2
y-BHC 53.04 ND 20.50 1.81 12~14 11.8
8-BHC 53.04 ND 47.34 2.21 2~10 14.5
a—BHC/y-BHC — 0 42.81 4.70 4~7 —
HH AR A R =C/ECanex100%; P R, A AL I EH ik 2, C sk B L.
= 4 WAL B
Table 4 The characters of residue of endosulfan
B HRRE H it 4/% i [Fl/ng- g™ P g g S LL R % PSR %
o FF 74.78 ND~186.00 20.09 70 59.76
BT 86.96 ND~49.77 5.81 30 17.28
TP R L 84.35 ND~69.71 7.72 — 22.96
(a-BiFH+B-tiFH) AP iR £ — 0~75.54 8.38 — —
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WA, FIME N 3.40 ng- g™, (H 2 H e K AHH 258
F]7 99.10 ng- g™, XX FH5R B & 0T
K, EERE T ESHOA S Z —(<10%), i Talk
LA X EA DR E P ST R A AN
USRS T LR AT R A A L IR R AR, B DA
g L SR E Y A AEAR A FTRERTE T LA
AL ANRESR , (HUR AN BB X 275 Y BRI T @ HE
B, X TR A RS AR,
ANHERR P LSRR ROk B TR K
BT ARSI,
2.3 jllisk 1 OCPs R9IEM
2.3.1 JilSkTH -4 OCPs (i FRES B M

7 FH 26 ] T B 22 P RN 2N BOARHE L of 22 A AR v
AR E A ARETEM 25 R W3 6, 3 6 AT%1: (1)i%
[X -3 DDTs F1 BHC [ i ¥ 504G #ad & [ 1 3R
B3 0 — bR 0 FRAEL, BV A 1 R 4 X3k B SR
Ao HekE AR S0 L HEAEE o A BRI, ik R 3
4 100%; (2) OCPs (5% 84 & ¥ IR 155 = 5 B >
M4 OCPs FIFRIEAA , 2L 1 (A3 /D F 1, & FE A
IRFRAFIIRE] T 100% , L AT UL X A 35 R 55 T A 5
()M LM AT Z5 V71 L3V BEFR i, 7T 0L o—BHC B

BHC y-BHC Jk FCHI 52k G L4 L&A A
Il o SH3E 8 Bl OCPs () L AH#S KT 1, B RHEAR,
K ECFFN S AR FRFAN TAER S T 4.9 DL b, AR
AN (HAEF R, NAREAR G ; LRI E A
Vi) LA IR B T 17, AR HA 34.78%;(4)iz
FRAN LN HERE ) 0 i HARE, 17 Bl OCPs #5ik 2]
TZANE LB T 1, B0 B T .
2.3.2 33k -3 OCPs (94 25 KUS M

Jvi F Long E R SEMH i (131 3518 52 F1in] 1 TR
YAk 2 S RS BE B v, Xl Sk i 22 L Y
OCPs JE47 XU F2 BEPFA , L3R 7, B ERL {H (Effects
Rang-Low, A#)% JL#<10% ) F1 ERM {f ( Effect
Rang-Mediam , A= W50 JLR >50% ), PR 45 SRR 1,
OCPs ) % 5 /NT ERL H (09 - 3EFE S A 7 81 G
oy, FEBATEFEM OCPs Fri KT ERM fH, S
et , 2 DX EAF AR5 R A AR S XU, OCPs 1] BB XS
IR — W E T o A S XU e = 11472 DDTs,
49.6% (7] - HEAE S i DDTs ¥ 84 F ERL fil ERM {4
Z I8, A 22.6%I1 3R Y DDTs & KT ERM{H

DDT bRFHEF e i WAL ) 12 A T 5%
(AR AE DR A5G AR HRIE , 20 fHad 80 44X

% 6 sk 13 0CPs IR REIE M

Table 6 Environmental quality assessment of OCPs in Shantou City

ocps T %%Mf/ et B i )/ll g~ o © )/l] g IR I g ki
ng-g ng-g ng-g
a-BHC 3.29 910 0.003 6 100 2 1.646 51.30 110 0.029 9 100 M BHC 100(—%%)
B-BHC 7.98 3200 0.002 5 100 2 3.989 50.43 200 0.039 9 100 50(—%%) 0.306
vy-BHC 1.81 4 400 0.000 4 100 0.6 3.019 53.04 60 0.030 2 100 5000 —%%) 0.031
3-BHC 2.21 4 400 0.000 5 100 3 0.737 85.22 300 0.007 4 100 1 000( =) 0.015
p,p -DDT 7.93 1 700 0.004 7 100 25 0.317 89.57 2100 0.003 8 100 50(—%%) 0.538 100(—%%)
p,p'-DDE 12.08 1700 0.007 1 100 44 0.275 88.70 2 100 0.005 8 100 5000 —%%) 0.054
p,p'-DDD 6.88 2 400 0.002 9 100 77 0.089 99.13 2 900 0.002 4 100 1 000( =%%) 0.027
paawill 2.28 340 0.006 7 100 5 0.456 86.96 41 0.055 6 100 — —
Ik ECH 4.92 360 0.013 7 100 1 4.92 65.22 44 0.1118 97.39 — —
=Y vl 4.96 61 000 8.13E-05 100 1 4.96 44.35 100 0.049 6 100 — —
SRk EC 4.4 61 000 7.21E-05 100 — — — — — — — —
+4 1.8 1 300 0.001 4 100 1 1.8 47.83 100 0.018 100 — —
LENENY 34 630 0.005 4 100 0.2 17 34.78 20 0.17 98.26 — —
ot 20.09 1 200 000 1.67E-05 100 9 2.232 59.13 900 0.022 3 100 — —
B-Hi St 5.81 1200 000 4.84E-06 100 9 0.646 77.39 900 0.006 5 100 — —
WPHREREY  7.72 1200000 6.43E-06 100 10 0.772 80.87 1 000 0.007 7 100 — —
H & Ee 15.82 1 .000 000 0.000 015 82 100 9 000 0.001 8 100 — — — — —

T 9 I B2 AR A 2 X R X T T A v 5 AL LM (1) R 21 L o] 25/ ) 1 39 B s o s AL 20 M (2) R 01 A9 M HE A 0 - 4
Tt BRI TR E AR ETS (R TR AR ME ) (GB 15618—1995) . A ARifEVERIE B 22 3CHk[15],
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Table 7 Ecological risk assessment of OCPs in surface soil in Shantou City

k& ERL ERM FJ2 4 HEP OCPs 1) 5 ft/ng g <ERL/% ERL~ERM/% SERM/%
p,p'~-DDE 22 27 ND~131.14(12.08) 60.0 278 122
p,p'-DDD 2 20 ND~132.37(6.88) 426 496 7.8
p,p'-DDT 1 7 ND~103.52(7.93) 58.3 226 19.1

DDTs 3 46.1 ND~152.75(26.89) 27.8 49.6 22.6

K 0.02 8 ND~49.65(4.92) 63.5 22.6 13.9
SRR 0.02 45 ND~61.43(4.96) 39.1 59.1 17

T A5 S NEE R Z e OCPs (5 R4 1(E.

ENRERRE ) DDT AR A A TR (0.1 mg-kg™) |
4 1E(0.3 mg'kg'l) iz W] (4.0 mg'kg'l) 34103 mg*
kg!) MF£(3.0 mg-kg) FREHR(67 mg-kg) ATH
(20 mg-kg N . Z55(51 mg-kg” D) (95 mg-kg” 9,
LB B B A B RN, Jongbloed R HI'' Iif3
BRSSP a7 B B L THOR X T S 2R 2
() L 4% DDT S R ALV 11 pg-kg™ 3 T IFLEN
Y1k 190 pg kg™, XF HHEAEYIA N 10 pg-kg™s sk
A I R RL b, 5 49.6% 19 FE i DDT (5%
KT 10 pg-kg™, MART 11 wg kg™ (145 47.8%,
P A RE AR P EIE Y 26.89 g kg™, i RfE N 152.75
pg-kg™, TLR T DDT Xf & 280 4 e MR ) fe kK
FEVFIREE . PRI, il Sk T 3 i) DDT HoA —E /Y
ARG, X5 Eikiz A Long E R BRS04
W

Arantzazu Urzelaial™ 175 Y%} + 358 0B #Esh#)
PP L0 A BT, B X TR i L A (28% K%
+, 4% 65 B4 RS, a-BHC B-BHC ,y-BHC
AES S 3 5099 i IXURS: ¥ JBE 5331 4y 0.1.,0.04
mg kg™ F1 10 mg kg™, y=BHC ) 10%%)Fh XU e &
7 0.08 mg-ke™ o 5 FIRKAE LI BR TA 3 AR
At 8 B-BHC 5% B 1 KT R 1oz 18 XU ok B2 4, HAt
P OCPs HRAI T XF I ) JRURS: Ve J32, 1 BHIL Sk iy 438
1 BHCs A= 25 KU A o

3 it

LLXTﬁEiﬁ%frﬂﬁuu (1458 BA TR 0 B A% I R
BT, FERESBWT
l)ﬁl:ﬁunﬁtﬂzml_ 99.13%,0CPs 5% FE 1 i1
RSB 113.37 ng- g™, EEAY OCPs {55444 DDTs
LT RS
(2)DDE (5% 8 & =T DDD sk &, &DDTs
W R RGeS . BHC SRR RG34 & ok B

BHC>a-BHC>8-BHC>y-BHC , yv-BHC 7£ Fi A £ i
B s =S A, ST B R BHC FiA

(3 X 3345 B A 1 PR AR A o

(4)iz AR PN PR IE, Iris a5 A . 5 € E
I B 22 N BRAE A 2P AR Y 3 i B AR E A TR
1 AL U AR AR EL 3, OCPs JEAR WA #ibr, -
SRR A S 5 0 5 (HL5 20 24 N R 250/ - 39 B A e
e, B H AR B o 2 R ARAl, oAb OCPs
A AR R R A A

(5% IX 3L e 3 i 1 S XU, OCPs AT REXT

1_}3%—/‘\5 E/in‘ e, 2% ﬁPéEu A 5 AAE/JIEDDTS
BHCS B/‘Jétljﬁﬂ ﬁiﬁz‘,ﬂi&o
S 3k

(1% B, FEOCH,F O, 55 B Ul X 3 h g pLS AR 25 5% B N
IR, FREERL A4, 2005,25(4):470-474.
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