374 4w E7 A = Vol. 37, No. 4
2018 4E 4 A ENVIRONMENTAL CHEMISTRY April 2018

DOI:10.7524/j.issn.0254- 6108.2017083007
AR, XI5, 28, 55 K =M X s P LA 255k B 1 B H M RRE [ )] B BT 12, 2018,37(4) :824-835.
SHAO Bo, LIU Yong, LI Xin, et al. Residues and distribution of organochlorine pesticides in soils in Yangtze River Delta region|[ J | . Environmental

Chemistry, 2018 ,37(4) :824-835.

REZAWMR T EFENSRAGKBEERES ML

a& ok ox o o7loF & ow & H o7 KN O£

(1. KT KRR G20, 3R, 4301005 2. KITR2EAh TREER:, I, 430100;
3. WL ST KGRI, TS, 0349)

B OE CONTR X LR 2R B RO A R4 A RRAE R B S B R o, [ RV DL BB AR
VSRR I, SR I ¥ ) ZE R (ASE) Fll EPA 808 1a-45 LA AH (5,150 %o 12 K 8, 344> SR 45 A 1 32
SRR TR N 25 SR R B 2 X3 A R A LSRR 2 Bk B, LR 2 4 R BAR BB, BE B IR B, A
HLEAR 25110 5% B B s> R 2 L5 Y OCPs SR BB A T ND—157.66 pg-ke™ Z[E. H A DDTs B4 H =
9 91% , 5% B L I ND—119.85 wg-keg™ ,HMEH 7.6 wg-kg™', i X OCPs Y 81%.HCHs FIZS A BIK H R4
319 60% 44% , 5% B85 B4R 50 ND—15.79 wg-kg™ ND—22.02 pg-kg™ AHL ARG P FZHRRE Y N
p,p'-DDE, {5 OCPs 5% B8 Mt 1Y 45% L) |, (DDD+DDE) /DDTs>0.5 BYAE 540 iRk i 88% . 321 i 1 ARG 1)
FEA SR I AEE EPT KRR S5k GRS 2 e Aol XA [ A2 X, 362 45 rf X OCPs
R R VB AR XA AR KRR (5.37 pgekeg™ ) >AR X ZEH(3.93 pg-ke™ ) >ARMIX AR H (2.98 pg-kg™ ) >4
P IXFEH (2.48 pg-kg™ ) T ARFEDIGEX FR)Z L HEF Y OCPs 5% BEIE A VTMEDTRRM (37.92 pe-keg™ ) >4k
[X(7.99 pg-kg ' )> Tl X (5.03 wg-kg ™) AU A X2 M KA 15 58K A B2 PR, T A 25080 AT Ry ik it X
B A S TR R B A 25 KU BEAN S A P AR B

KR AV, R, M, SR EHORZGTEY, K=MK,

Residues and distribution of organochlorine pesticides
in soils in Yangtze River Delta region
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Abstract: In order to investigate the residues and distribution of organochlorine pesticides in the
soils in Yangtze River Delta region, soil samples were collected from 34 sampling sites in the test

area ( Nanjing, Shanghai, Wujiang and Qidong). The samples were treated by Accelerated Solvent
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Extraction and then analyzed by gas chromatography. The results showed that the residues of
organochlorine pesticides were all detected in the test area, and the topsoil was the major residual
layer. The residues of organochlorine pesticides gradually decreased with the increase of the soil
depth. In topsoil, the residual quantity of total OCPs lied between N.D. and 157.66 wg-kg™'. And in
these OCPs, the detection rate of DDTs, HCHs and HCB was 91%, 60% and 44% respectively,
and the residual concentration ranged from N.D. to 119.85 pg-kg™", N.D. to 15.79 pg-kg™" and
N.D. to 22.02 pg- kg respectively. The mean residual concentration of DDTs was 7.6 pg-kg™,
which accounted for 81% of the total OCPs residues. The proportion of p,p’-DDE in total OCPs was
more than 45% , and the sampling sites with the value (DDD+DDE)/DDTs > 0.5 accounted for
88% of all the sampling sites, which indicated p, p’-DDE was the main residues in the soils
investigated in the test area. However, heptachlor, aldrin, heptachlor epoxide, chlordane, dieldrin
and endrin were not detected. In addition, the mean residual quality of total OCPs/in top soil in
different types of agricultural regions followed the pattern of woodland and fruit land (5.37 wgekg™) >
vegetable land (3.93 pg-kg™') > farmland (2.98 pg-kg™') > rice field(2.48/ug-kg™"), while the
mean residual concentration of total OCPs in top soil in different function areas followed the pattern
of riverbank sediment (37.92 wg-kg™) > agricultural area (7.99 pg-kg')@> industrial district
(5.03 wg-kg™"). This survey could provide a preliminary assessment of the erganochlorine pesticides
pollutions in Yangtze River Delta region, and the results can lay a theoretical basis for the ecological
environment construction and ecological risk assessment of this region.

Keywords: organochlorine pesticides, residues, distribution characteristics, ecological risk,

pesticide contamination of soil, Yangtze River Delta region.
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SEAESRE | % T = A b X 3 A M LTS e 5T S A v 7 R T -39 % T 38 R 14 8 S R
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ST FLR R A B 23 ) A3 A R AE | oI5 YA PSR T A, A% DX 4 2 A PR B S L I A 25 KUK AT
Wi L BIS AR

1 #B K J5: ( Materials and methods)

1.1 FEMREE
AU A B = M X A 5T BV SRV LD RS AR DU T AR a6 X e, 78 3 X9 L R Al X



826 B2 5% 1k 2 37 %

PAK Tl X T B 1 34 AN AT IR R A TR J1 S DI (ROl IR ) 285 B8 9K SRR AT 2012 4
8 HZE 11 J1,2kRH GPS & &, RAEE AT W3R 1.

FE R ATERAE YT RE S 16 A, EE AL ST X 5 | 58 2428 FL 09 A0 ) i A 4L, DA IS
TEIRIX A 0 il N 35 50 A0 A, X R0l IX 3R 2 1A G LS5 B R B AT 20 B i 2 5 B ot T RE A 8 A, X
AN TRV BE 380 T A AILSER B R BLHE T A AT 5 B0 R AR AR A5 10 4, X Tl X B4 Aol XA
HLEE R B8 RO T 20 Bl

iﬁ%ﬁﬁ%ﬁ#’ i&i’%UT 0—15 ¢m 15—30 cm ,30—45 em FEA7RAL IBHR 2 TR HAEFE 40 1R
G E AT TR RN KRR A, P L RE 1—2 om TIENMEWR RIEE S5k
A Bk A4 %znrwmm 1%‘1’?@51%9@%12!& B IS HL 200 g HAERE AR ) THAFDR P £, BT 4 CRmAS
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Table 1 The distribution of sampling points

RFE S G ZJE(E) HiEE(N) FE S B R

Samples number Longitude (E) Latitude(N) Description on the sample location
N-01 119°28'19.5" 32°36'35.8" ATV AT
N-02 118°49'02.2" 32°13'14.0" R NEN T VDR 22K
N-03 118°48'58.0" 32°12'20.0" FE BT /\ENI R VAR
N-04 118°51'34.5" 32°11'31.7" VAP QU ESS
N-05 118°50'31.4" 32°12'44.9" P L T/ ENIH R 3R
N-06 118°48'26.9" 32°02'26.2" LIS AT AE A 1
N-07 118°4826.9" 32°02'26.2" F LTS A 1
N-08 118°48'26.9" 32°02'26.2" [ baNivas e AR Bii]
S-01 120°31'29.8" 30°52'03.6" SRR R PG A 1
S-03 120°31'27.9" 30°53'06.3" S VLTIT R PR AR 2R DN AR i
S-04 120°31'27.9" 30°53'06.3" T VLT R RN B AR 22 )T
S-05 120°36'58.1" 30°58/37.0" ST 24 G318 b /I (CFPE 4T )
S-06 120°37'05.0" 30°58"26.0" VLTV BEARIR BT B R A R AT X
S-07 120°33'31.8" 30°58"25.1" ST T HEHEAE G318 A BRALIAT B R 11
S-08 120°29'22.9" 30°54'51.3" ST TP G318 [H i Ib sk I
S-09 120°26/38.8" 30°5520.4" ST AHRB AR A H
S-10 120°26'24.7" 30°56'01.4" ST\ AREE 5% 57K 55 b i A 1
S-11 120°22'27.6" 30°56'59.4" S VLT LR PG FR 0 A
S-12 120°32'31.0" 31°01'33.1" VLR B KIS 2R AL ] 400 m
S-13 120°33'47.0" 31°02'54.7" ST ST SF LA I 2R O A7 1l
S-14 120°30747.5" 31°01'44.6" SR VTG B BHL 2 A A 2 [l
S-15 120°31'55.7" 31°02'19.6" VLA BEUR AR e
S-16 120°33'41.8" 31°02'04.0" ST TR B B T R A /N2 HL AR
S-17 120°33'54.3" 31°01'40.0" ESUN P Eo YN SR QN L)
S-18 121°13'44.8" 30°46'12.5" WAL IR N O 1 km AF
S-19 121°19'55.2" 30°42'04.2" g 4 L XAl X e B
$.20 131°16/38.4" 230°42/20.3" %@ngﬁm XY HEs-5 T\ BEAS FL 0 LATE 500 m 4k, #5341k
s-21 121°39'32.1" 31°24'28.1" TR VY BT B AN AR
S-22 121°38'53.0" 31°33'45.5" TSRS R 406 5 P4 2 FE
S-23 121°36'00.8" 31°31'28.9" VT S R A A S VTR TR
S-24 121°38'13.0" 31°34'10.2" TS R R RS
S-25 121°4020.5" 30°36'52.4" SIS AT A BEALTE 20 m S
S-26 121°28'55.1" 31°48'58.6" RN Rl N I E S (N S

S-27 121°32'57.2" 31°46'38.7" JA 2R T G B BT B A A S VDT
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1.2 s KR

IIHTANAS : Agilent 6890N “SUAH (4 3% A 4G I £ (u-ECD) (KL512) %14 [ 2l S Wik 4 1% % ASE-
300 BUAEFI A B . KQ-500DE K 75 i 7/ PeAL &R FCah4 f.

ISR TAESAF . (S TG-35MS. 7 FHE A R . W1 AR AR 150 °C, LA 6 °Cemin™" [ T T
% 250 °C,4EHF 2 min, 1L 5 Comin™ (9 FHRHEEE FHE 2 290 °C, 4845 3 min #EFE LR EE Y 200 C
M (w-ECD) FUTEEE K 310 °C, #S MAS(LEE 99.999%) , i~ 1.0 mL-min™", #EFER N 1.0 pL, A
SRR HERE | LAR B B[R] 2 P R0 TR ARk 2

FEHrEGN I C e B (R FRH) TCKBREREA (500 CHyke, R 4l) 2MgO -3Si0, (5 % B ik
+) sk A

FIHEIBRAEY) R : 14 Fh A HLE AR 25 TR B 45 4E (2000 wg - mL™") ; HCB BAARIA K (100 wg-mL™"),
0,p'-DDTHFRARE (50 pg-mL™") SRR A 2,4,5,6-PUA A —FF2E(0.5 mg-L™").

1.3 FES AL S e dn vk
1.3.1  FEA R

RN LR T 4 C YRGB, BT B 0E XA KT 7 d, BE s i 600 B i ; bl J5 R H
ASE PRSE T BUCR ARSI A AR B OA.

ASE PREAFIAE B AR AT PR 10 g T8RS B A FIZEBU MEmA 1 g i+, —
B FATIRA I STE I A SERP I A IS R IBGA R AR FR Ly 11 aE & %6 - TR A TR, R 50Kk
9 10.3 MPa, JI#4 5 min, iR 100 °C , #SHLEC S min, HEIAT R 60 %45 BUSATR , G0 AE 36 2 515
EIEISI
1.3.2  FESh M 4E L

i KL512) 4 A S R 46 SO PR BOR R 48 25 2omL 2245 J2 AR ECRSEORE, BT 177 b (%) 0t
¥R ek Na,SO,(1 em) #H% Bt + (4 cm) . Jo/KkNa,SO,(1 cm) .58 MENTAEEZE S H 8—10 mL IEC
BEEAT Pk | B S R SR RS R B kA b FE60 ml 1F C k- TN BRTR A W (ARFR L 4:1) JEATUERR , OF
W VEBERR AHEIEI i A F 35 AR A S 2—3 ho( QR4 B (o A8 B )5 A 2 4 A AN P
A1k B #E AT uE TAE.

P LIS BORE AR R A 51 B  =F h  IA E Z 7K (IR 5 5 1K, TR B LN ER) 780 ik 7 1 51 e
T8 2V, W S S350 3 YRS B30 TE7K Na, SO, 5 JE# B T <1 B T4 TR | B e i i R
iR R GE T A, PR KLS12) BUAWOR AR (R 46 J5 7 2 2 10 mL (B .08 (A< 22
PBIRE 1 mL, %R LUK,

1.4 el S5 Rk

KRR I(2,4,5,6-DUGE] —H 2K) HCB(7SEA) (0,p’-DDT HARFWR (50 pg-mL™") 5 14 FAHL
AR ZYTRAFRE (2000 g -mL™") B IR A ECHI AL 17 PR EE N 1.0 pe-mL™ TR A PR IERE 2 TR
(IECHEA ) | Bl oAt v BE i TR B bR vV TR A U 2R A 7 8, 15 B BB 22 5.0,10.0,20.0,50.0,100
200 wg- L AOFRUES W, HEST A SEFRUE I ZR. 16 Fl OCPs 645 (1A 56 R I TE 0.9989—0.9999 2 Ja]
WA R HE 2 Ay R A R AMPR I A d () A BT SR AR SR AT T O vR A 1 L3S AR L DA R i T
TTRERY AT, R R R 0.01—0.12 pg- L7 RIS ZESEREZ BIRH p,p’-DDT SRfEiEf T 24 M0 4G A, T
SRR ICT 15.0% , FTHEATAH L BE S 430 TAE.

I RE B 25 Ak A 2t A 7 2 AHOC R, S S ke H R (3 3 f5fE M L3 ) I3k 2.

2 éﬁ%‘@lﬂ‘ﬁ:\,( Results and discussion )

2.1 HCHs fil DDTs 5% B4 H51iE

I R )ZE R A HLEAR 25 5R BRI UL 3 20 XA AL GUAR 24 I A ) SR AR A e, 28k i
4 HCHs \DDTs DA RSSO, H M R A R R EEAG ), L4l SEIRG) B AL &0 KRR 2k 1R
SRR o HCHSs 1 DDTs 4G H 5635 15 F 50% , DDTs [15% B Bl ND—119.85 pg kg™, Y1
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H7.60 we-kg™, K%K 91%, 5 Y OCPs (14 81% ; HCHs (#5% 22 36 [l ND—15.79 pg kg™, ¥I{H K
1.16 pg kg™ K HF N 60%.DDTs [15% 8 H 5 T HCHs 25 HoA A HLEAR 2558 81 | 1X 5 [ N S S F 5%
SER—5 ' 5 GB15618—1995 + IR BT AR HE AT ELR 19 50 pg-ke™' HLER, KESAHE S AY DDTs %
WA ARE AR 50 A5 145 DDTs 7 ™ 5 A, o) BS54 X AR 2T A A5 3R A G 4%
B 15 HCHs YTERRIE SRV R Y, AS 206 T B A A 77 DL R N i e s B2 T

R2 17 MLEYRENESE A TR

Table 2 Linearity parameters and detection limits of 17 compounds

IS &Y B Ep xS AHKREL K B

Peak Compounds Linear regressionequation Correlation Dectection limit/ ( pg-L™")
1 2,4,5,6-PU5 [ —HI y=2.251x10*x-2.906x10* 0.9989 0.01
2 «-HCH y=7.7771x10%x —1.136x10° 0.9999 0.06
3 B-HCH y=5.485x10% x —1.368x10° 0.9999 0.09
4 y-HCH y=7.120x10% x +3.189x10° 0.9999 0.05
5 5-HCH y=6.348x10% x —4.209x10° 0.9999 0.05
6 p,p'-DDE y=6.805x10% x+3.180x10° 0.9999 0.05
7 p,p'-DDD y=6.600x10% x-9.216x10? 0,9998 0.12
8 0,p’-DDT y=5.303x10% x—4.350x10° 0.9999 0.09
9 p,p'-DDT y=4.709x10% x+2.362x10? 0:9998 0.08
10 HCB y=1.207x10* x+1.304x10* 09998 0.02
11 L y=8.313x10% x—1.320x10° 0.9998 0.08
12 G y=1.208x10* x—4.003x 10* 0.9995 0.08
13 e LR y=6.674x10% x+2.271x10? 0.9996 0.06
14 y-RE St y=1.149x 10* x=3.087x10* 0.9996 0.08
15 a5 ST y=8.538x10% x-5.914x10° 0.9997 0.06
16 2K y=2.190x10° x=0.657x10° 0.9999 0.05
17 ST y=0.467x10° x-0.578x10° 0.9995 0.07

£3 KX NERE IR A PR 255 R

Table 3 Residual status of organochlorine pesticides in the surface soil tested

ALK R fE e/ ME ¥i{E K i %
Organochlorine pesticide MAX/ (g kg™") MIN/ (pg-kg™!) Average/ (pg-kg™!) Detectable rate/%
3 HCHs 15.79 ND 1.16 60
a-HCH 0.49 ND 0.10 35
B-HCH 15.79 ND 0.95 62
y-HCH 0.17 ND 0.01 3
5-HCH 0.43 ND 0.11 53
Y DDTs 119.85 ND 7.60 91
p.p'-DDE 102.41 ND 431 91
p,p'-DDD 18.92 ND 0.85 62
0,p'-DDT 3.06 ND 0.15 18
p,p'-DDT 44.98 ND 2.29 53
AY B3 22.02 ND 0.64 44
L&A ND ND ND 0
A ND ND ND 0
B4 LA ND ND ND 0
y-2Ft ND ND ND 0
- Pt ND ND ND 0
2K R ND ND ND 0
ek IR ND ND ND 0
3 0CPs 120.87 ND 9.40 100

. ND Fm“ RHHY” , FIH].Note: ND refer to"not detected”, the same below.
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£ DDTs [ 4 Fp SRR p, p’-DDE A9 1 238 5 i , Hok B Y5 I ND—102.41 pg-kg™'50,p’-DDT
RS BRI A, LR BB Bl o ND—3.06 g - kg ™' 45 S+ 1A 5% B & ¥ (H T . p, p'-DDE>p, p’-DDT >
p,p'-DDD>o,p’-DDT.H:H1 , DDE 1 DDD FY#{H 2 15 DDTs 5% B3 ¥IE Y 68% , X 15 4% FE 55 1 HL(H 1
PR EAH ] AR X 25 B A HLEAR 252 5 v £ B GR B p,p/-DDE, (5 OCPs 3% 83 B 1 45%
L I (DDD+DDE)/DDTs>0.5 HI#E 2 15 88% , U1 1Z i X 1Y) DDTs 5% B 2ok HAEAE AR, i
SR B T5 YR 3 BRI 15 e

(DDD+DDE)/DDTs<0.5 E’Ji‘iﬁﬂlﬂ DDTs 5% B4R UL 22 4, Hirb N-02 5 N-03 #4915 T 55 m i /A Eh

TUPAT, S-13 37 TR ILESF Al 200 m A& e A, =35 34 Ry A0l 4 58 158 B 32l DX 30 R B A 8T i s G i
HEA, NS5 AR 258 R AR BR o Ji. S-27 43 F )i Z- T 20 B 5 Sk, 4 S A VL REDT AR, ( DDD+DDE ) /
DDTs<0.5 BaBARE i B IEAFAEBrn s YL Ui, FLREE K RIE R 200+, [RIHZAE 55 DDD/DDE =2.15,
SESTTMETUR S AN 38 S A, AT AR IR SRS R, DDT = [ 55 40 DDD  {BEEAL R AT A58k
TEAE R p,p'-DDT 5 H4.

%4 (DDE+DDE)/DDTs<0.5 f#E & DDTs 5% B4R
Table 4 Residual status of DDTs in the samples of (DDE+DDE)/DDTs<0.5

REER p.p'-DDE/ p.p'-DDD/ 0,p'-DD1/ p.p'-DDT/ (DDE+DDD)/DDI
Sampling sites (pgkg™) (pgkg™) (pgrkg™) (pgkg™)

N-02 0.49 0.11 0.45 0.44 0.40

N-03 0.24 ND ND 0.37 0.39

S-13 1.58 2.44 ND 7.46 0.35

S-27 8.82 18.92 ND 44.98 0.38

£ HCHs 11 4 Fh At rh B-HCH (45 H 2 g i, FLAR R VG [ ND—15.79 pg- kg™, Bk A 29 i
HCHs 5% B4 S5 1Y 82%.y-HCH (9 1 2 m Ik, HAR B JE I ND—0.17 pg-keg™' 52 B 524 7 HCHs 5% B &
Y 0.86% TEITA I 34 DS AU S-1240 LA y-HCH 5884, HFR A =AU 0.17 pg kg™, il
7£ HCHs MY R v, % R B 1.y -HCH J T 25 5 WK i Ak, e 33 vh 1 5% B8 i 0>

IR IX P HCHs 45 A AR5 B8 LA S5 500 T35 S R 4 L A8 LU A DL L 1. 731X 45 S5 4 A ke B et 14 1
i HCHs %% B3 S 19 Fe 0 HE T . B-HCH>8-HCH >a-HCH>y-HCH ; HCHs 58 | & S 4420 43 |5 HCHs
MY FBHERE B : - HCH>y-HCH>B-HCH>6-HCH. HCHs Jiti 5 , 1 T B-HCH FAR AL 27 B2 7% 1 DL &
P AR BE 1, HCHs K [ 1k} B-HCH ,B-HCH/y-HCH fY FU {8 2 1K, i3k — IR B i IR X
PR HCHs PR UE Sk Dy sty A 8eA BT 15 YL U

100
mmm 15} Raw constituent
= 1:3% Soil tested

2
=
T

[N
(=}
T

40

53
(=}
T

The proportion of residues/%

i 1 T

a-HCH B-HCH yHCH 6-HCH
Bnzene exachloride isomers

1 KX L3 HCHs 2% S A AR B LL 19145 J508 rh S fg 1A LE 01 b A5

Fig.1 Comparison of HCHs isomers ratio in the soil with raw constituent

f=}

2.2 HCHs F1 DDTs 5% 84 43 fi R
IRIX AN [E X 03 2 3380 DDTs 4% BURGE WL 35 5, A A IX 3262 380 DDTs 5% B4 & i LA 2.
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Table 5 The residual status of DDTs in topsoil of different testing regions

X 45§, IS oN[i] /M ¥IfE K R
Testing regions MAX/ (pg-kg™") MIN/ (pg-kg™!) Average/ (pg-kg™") Detectable rate/ %
R 119.85 ND 16.81 87.50
BT 11.48 0.14 2.16 100
|- i 5.15 ND 2.05 75.00
140  E§7¢ Nanjing 6.0 r _Eifg Shanghai

o 105 ~45F

o o

2 2

3 0f 330l

S S

& &

o~ [

(%)
[
T
—_
[
T

0 — W | 0
N-01 N-02 N-03 N-04 N-05 N-06 N-07 N-08 S18 S19 S20 S21 S22 S23 S24 S25
Samples Samples
140 map Wujiang 80 pug Qidong
105 T 60
o0 o0
§‘ 70 S 40 -
& =~
351 20
s ozogsczes-omzmec 0 526 527
NN ANNNANANNANANLNNANNNN
Samples Samples

2 R NAE X L2 5% DDTs 5% 5 &=

Fig.2 ' DDTs residues in topsoil of different testing regions

ZEA R 2 3 5 AT, (D b X A5 BE A ) DDTs 5% B AR 22 8 K, HAS RS T3 504040, ¥ 1
GB15618—1995 R Fude il T R 1 50 pg - kg™ FI LAY, 2 V1 B BT HELIX. DDTs 4% B2 ¥ HA —
S B O A Rt S e T g S s R 24 6 FH %) T

B U XBRT. N-OLAY AN, JLAAE 25 DDTs 5% B it S 3550 0 A0 RRAE , HLBR B /KSF- B B AR T L1
PR ST X S-01 B S5 TR BT iV O N ZR K, DDTs 5% B ok 119.85 pwg-ke™", A @ T2 X H:
ke A5 5% B8 5 1% FE A9 ( DDE+DDD) /DDTs = 0.87>0.5, U] DDTs 75 4% Jy J7 s MEd A, 1A B 7 Y
U5 VT HLIX B S-13 #E 55, DDTs 5% B3 (B2 IX HA AR s A 225K, (DDE+DDE ) /DDTs<0.5, i I i
DX H AT BT BT 75 JeilatE A S A5e A 2408 FH AT B A .

R IX AN ] X6 2 £ 3 rf HCHs B8 B3RO0 L3 6, R 5t HL DX 1) HCHSs 15 447K P28 /N ¥ b DX
ST HIX , HCHs 5% BB IE M 0.17 pg-kg ™', 5k B KME M 1.33 pg-kg ™' il X AYT5 YK & =F
g s (14, HE HCHs 3% B IR 2.59 ng kg™, iR B S B RME N 15.79 ng kg™ . 454 GB15618—1995 1
IREE AR, PTHISZ R IX Y HCHSs 7% B JE AR S XHE ) L R A S 1 e

AN X 3R J2 + 3P HCHs 5% 53 Hu e DL B 3.3 30X 9 HCHSs 5% 94 /943 A HLAT R K A0 s 1k, it
R AUHBIX M 7, KA N-08 A s kil A2 7 HCHs B B, AR AU AR K 31 HCHs 5883, N-08 #E i fii T
R TS AR SR, H HCHs AR B-HCH 383 A7, ZE 38 KT y-HCH BF% B &=, UL %R
A HCHs % B UG T D7 S0 A, 25 FE B2 A 0 R FH 28 280 S, ARG R L B S R S B 245
TR R, TR 1 HARECR X T B IX | S-19 H 2 HCHs 5% B 580, B-HCH/ X HCHs = 1, 15 44k i
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PG Ao T 3t by st iU A AL A 245 B8 A7 A 2o J3E (8 T A9 A D sl 2 ey T M0 e - S8 3
B, Z AT U OIRES A FI T HCHs [REAR.

&6 X NARXIERZ T HCHs 5k BAR DL

Table 6 The residual status of HCHs in topsoil of different testing regions

X3, HRORMH R/ ME ¥E (OIS
Testing regions MAX/ (pg-kg™) MIN/ (pg-kg™) Average/ (pg-kg™) Detectable rate/%
[Ep 1.33 ND 0.17 12.50
RIL 8.64 ND 1.07 62.50
ity 15.79 0.38 2.59 100
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Fig.3 HCHs residues in topsoil of different testing regions

2.3 HAAPLEAZ (OCPs) 5 B 7 A Ak

SR AR B ARACHI 2 - S SPGB AR-E A SO KRG S K R BR T HCHSs A& DDTs 4, 47 /b
R GRS EE R ND—7.9 g kg™ BN 0.64 pg-kg™ Ke o 449 XX, il 9T 7
FUNEARIREYIE S 1.12,0.20 019 pg-kg™", AT, b e X A 78 SR T5 QAR Tl IXCHAB P A
s DX
2.4 Hefa) T AT HLEAR 25 5% B A AR

) 1) TP FR LR LA R 0—15 em ,15—30 em \30—45 cm #HF7REE, FRHERZ FTR LR AM R A3
ST E AR RIVR A DL AR 25 B AR DL WL AR 7,0—15 em A HLEUAR 25 1 222531 X, 12 X 48
FREIRZE OCPs 5 F B[ 56.47% , HLREE TRIEZSE N, A LA 25 (1 5% B o i it D

I R IR XA DA 2 A 4R LI 4 () 255 TR 4 (a) FIRG HICH8 T 260, #E 2 U +
SER T REA T ARAI S HCHs 5 BE .3 AN HITZ A2 LA DDTs 5% 88 & i A i oS 50K, B8 1ak
R i SRR JRE T3 ¥ R
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KT AFGE LR P AR 255k B R

Table 7 Residual status of organochlorine pesticides in the different depths

ol T R RKAE w/ME HyfE
profile depth/cm MAX/ (g kg™") MIN/ (g kg™") Average/ (pg-kg™")
0—15 120.87 2.02 41.65
15—30 54.08 1.84 19.95
30—45 31.99 1.13 12.18

LR TET b [R] TR BE DX DDTs S48 PR B LR AL I 4 (b) . R 181 4 (b) T, 76 3 A EI R T,
p,p'-DDE S ALFHAL 8 5 T HAD 3 SRR 73, X 5 3R )2 H A AR DU — B, Wit Bl T i
FEAN 9 DDTs SRIRT D7 S A EHA 3 Fh S A, HAL St 1 b e 25390 4 < p,p"-DDT Lo, p’-DDT |
p,p'-DDD.IX 5 RJZ S HE R 3 ol S5 A4 A (9 0 A e AR 2 A7 22 B (9. 55 A1, Bl T TR B934 0, ( DDE +
DDD)/DDTs FELZHTI8 ]S, BEHITR 2 HEARFI T DDTs R AL, IRt it B DDTs 7E K2 + b &
TR A S R it 308 5 L B 0 1 R e A A % A8 S DDE 2,
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Fig.4 The composition of organochlorine pesticides in different depths of soil

2.5 A[FETHREX R)Z 11 OCPs 5% B Rk

AFITIRE X 22 L5 OCPs 2% BRI UL 3% 8, AR DAk X 32 )2 3 rh X OCPs 5% f #4108 i K 2/
A VTEDTER (37.92 wg-kg ™) SAMLIX (7.99 g kg™ ) >TALIX (5.03 wg-kg™") . H:Fh HCHs 7% B4 B ¥{E
KN Ry . TAlL X (4.14 gokg ' )y> 41X (0.79 wg kg™ ) STLHEDTAY (0.35 pg-kg™') ; DDTs 5% i &
PIE RN Ry AT MET R (37.35 peg-kg ™) >AMLIX (6.44 pg-keg™ ) >TALIX(0.83 pg-kg™).

X}F HCHs 5%88 , tE&INREIX N, E B 5 BH W4 B-HCH, y-HCH 5% 83 5/ | [a) F 4% T il X R AIE 48 %%
B-HCH/y-HCH ¥k T 1 IR X 222 3 (9 HCHSs 5% Bk T5CR DT sh i A, 485 AR e | 3
1) HCHs 33 Ak A S5 F AN M AS R 1) B-HCH , 3X 5 Z 1T i 43 B 4 SR — 3.

HH 2 8 I 1, Tl X HCHs 5% B3 7K T g th A D) e X B A, 45 G 2R 5R B AR SR S-19 (4l X
oAb BT ), ELIZRE s 5 A Tl DR A5 A 3 B8 (A I 25 5, W BA Ak Tl 14 1 K 0 S HE T
Al B S E0Z X HCHs 58 B (A B 1 — > 2R A

Xt DDTs 5888, VTEREDTRA A9 5% B I B0 S A X, Tl XA Fr 22 5%, 4Rk X 5 Tl X 32 %2 (1) 5% B4
YA p,p’-DDE  FFEFEE0( DDE+DDD) /DDTs: Tl X 0.72 441X 0.80, DDE/DDD; Tl [X 2.75 A%l [X.
15.02. B X L2 AL TS 56, A R T DDTs 75604 90 i B At i AL AR T %% 468 p,p'-DDE, 115
o DDTs >R ik Iy s g A VT HEDTRR ) v i) 2258 B8 p, p’-DDT, 5 1E48 £ ( DDE+DDD ) /DDTs =
0.39<0.5 , Ui BHZ M X AT BEAFFE B s 15 Y 5.

2.5.1 Al X HORTREF FHZE S -3 OCPs 7% B Rk

Al X AR R AL 38 OCPs 5% BRI UL 9, XAl XA [] ) FH 2R AU X ek, 6 )2 -3 v
3 OCPs B BIE N AW XK KRB (5.37 pg-kg™) > IX M (3.93 pg kg™ ) >4k X 4 H
(2.98 pg- kg™ ) > Al X FE H (2.48 pg- kg™ ). H i HCHs 5% 88 ¥ {4 i oK 2 /0 2 AR KSR bR
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(2.22 wg-kg™ ) > H(0.76 pg-kg™ ) >FEM (0.57 pg-kg™") > (0.43 wg-kg™).DDTs 5% 52 2 {H i k5]
IR M (3.28 wg-kg ™) SBIAR AKRAR(2.77 pg-kg™ ) SHKH (2.17 pg-kg™' ) >FEH (1.65 wg-kg™).

RS AFIBEX LI A PR LA (pg-keg™)

Table 8 Residual status of organochlorine pesticides in the soils under different functional area( pug-kg™")

HHlLA K ToalkIX Rl X VLREDTR
Organochlorine 5 B8 L i 5K B 0 it 5 B8 1 Hyfit
pesticide Range Average Range Average Range Average
o-HCH ND—0.23 0.06 ND—0.49 0.10 ND—0.25 0.13
B-HCH ND—15.79 4.04 ND—7.88 0.57 ND—0.28 0.14
y-HCH ND ND ND—O0.17 0.01 ND ND
6-HCH ND—O0.17 0.04 ND—0.43 0.12 ND—O0.16 0.08
Y. HCHs ND—15.79 4.14 ND—8.64 0.79 ND—0.69 0.35
p,p'-DDE ND—1.52 0.44 ND—102.41 4.82 0.83—38.82 4.83
p,p'-DDD ND—0.64 0.16 ND—2.44 0.32 0.33—18.92 9.63
o,p’-DDT ND 0.00 ND—3.06 0.18 ND ND
p,p'-DDT ND—0.90 0.23 ND—12.67 1.11 0.82—44.98 22.90
> DDTs ND—3.06 0.83 ND—119.85 6.44 1.98—72.72 37.35
HCB ND—0.25 0.06 ND—7.9 0.76 ND—0.44 0.22
2.0CPs ND—15.79 5.03 0.48—120.87 7.99 3.11—72.72 37.92

RO AFFIHIZE L Ferh A HLEAR 5% BOIRDE (e ke ™)

Table 9 Residual status of organochlorine pesticides in the s6ils under different land use forms( pg-kg™)

HHL AR Al X e Al X A5 H Al X B FKRAR Al X e H
Organochlorine sREE M REUE B ) REEE B REBEE HE
pesticide Range Average Range Average Range Average Range Average
a-HCH ND—0.26 0.04 ND—0.22 0.09 ND—0.49 0.20 ND—0.28 0.18
B-HCH ND—0.9 0.29 ND—0.7 0.32 ND—7.88 1.86 ND—0.8 0.45
y-HCH ND ND ND ND ND 0.00 ND ND
5-HCH ND—0.43 0.10 ND—0.36 0.16 ND—0.27 0.15 ND—0.27 0.14
> HCHs ND—1.33 0.43 ND--1.06 0.57 ND—8.64 2.22 ND—1.17 0.76
p,p'-DDE 0.49—2.96 1.72 0.48—1.35 1.09 ND—1.58 0.66 0.14—3.76 1.74
p,p’-DDD ND—0.74 0.32 ND—0.25 0.14 ND—2.44 0.52 ND—0.4 0.25
o,p’-DDT ND—0.45 0.20 ND—0.25 0.05 ND—0.5 0.10 ND ND
p,p'-DDT ND--1.76 1.04 ND—0.67 0.37 ND—7.46 1.49 ND—0.68 0.19
S DDTs 0.54—5.52 3.28 0.48—2.43 1.65 ND—11.48 2.77 0.14—4.09 2.17
HCB ND=-0.77 0.22 ND—0.68 0.25 ND—1.15 0.39 ND—0.18 0.05
3 0CPs 0:54—7.62 3.93 0.48—3.46 2.48 0.56—13.19 5.37 0.94—4.72 2.98

HCHs 7EAC T A5 e 2 3 BhoMI ISR 4 58 b 5k B AR BT A Al KR BR K SRObK B B 4
R, HHA FZF R Y B-HCH , BB IZ A HI 2 B 1 37 iy Se 8 HCHs 5 SR8 53 AMROR IX.
(BEBR AR ST ) o-HCH 3% B AR T HA P A 3 ) o-HCH 82, 258 «-HCH 5%k
AR AL, FTIMOR X 54 FE X ) HCHSs 1) 53—~ 2R IR KA TR

XFF DDTs 5% B, 5% BA o 5 HOO TARZY A 5 ok i 22 1E P OC &R TEAR GE St A Fef FH bR S5 4 Fif
ARV LM B v S T AR 25 R SR R Ry, HLak B Rt dee . D5 A, S M R A 45 3 b
B LI Y 32252 DDTs 5B Y0 p,p’-DDE 15k U5 g Iy s A s MR (BEAR KRR DAY %
FREWIN p,p'-DDT , B AR RAT AT 1075 G A

3 %51 ( Conclusion)

(1) iz X A HUE A 25 B9 R R AT 3 i, FZRE YN p,p’-DDE B-HCH.DDTs R 5% B & KT
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HCHs.DDTs 5% B H 8 ND—119.85 pg kg™, YIME A 7.60 pg kg™, Kt K4 919% ; HCHs #Y5% B8 5
S ND—15.79 pg-kg™' ,BIEH 1.16 pg-kg™ K 3H 60%. 5 GB15618—1995 - 38R HE T it b o Jir 22
SKIY 50 pg-kg ™' HUHR, KERHE ALY DDTs & A7 G bR, 398 A #40HE £+ DDTs & &)™ 808 AR
A RAFTERT Y DDT Hi A &4F 55 HCHs BIFEARE VG F N, AN 23X TE 5 B A0l A= 77 DL AR
SRS 5 ).

(2) 7E 40T [ ,0—15 em A AL ZE 1) 20040 X3, 1% X 38058 B 29 5 OCPs 3% B8 B 1
56.47% , FLA DR EE RSN , A MUK 25 1 % B et 14 s />

() AFYIREIX )2 1 X 0CPs 5% B YA th KRB/ A TTRETTR Y > R0 X > Tolk X/ HCHs
5% B B A /Ny s Tl X > A0lY X SYTRETTARA ; DDTs 5% B & 4 {E R/ NIT A - YERETTRA > 4Rl
X>TalkIX.

(4) 4 XA R F 2 X S, 362 HHER S OCPs B8 B I{E A Al IX Bk K SR bk 4l X 35 3>
Al XA FH >l DX L HCHSs 8% BA 318 R R B/ SRR K SRR > 4 T > F5 FsSic il DDTs 5%
BB R R BN/INA L S SR K RS A T > A5
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