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Fig.1 Map of the Huang-Huai-Hai Plain showing the position of 7 counties and sampling locations
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FREX 10.0 g 78 + #4850 ml B.LMH, DA
30 ml AMBE-FEREAREGH(AMBE: A =11,
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®ORIEAMKETEHR 0.5~ 100 pg kg™ '

A IEXT 4 f HCH R K0 4 # DDT B # ik
RE M (B A%, S RERE, FESRNERELE)S
% : o-HCH 81 (19),8-HCH 117 (29).y-HCH 90
(22) \3-HCH 129 (31).4,4’-DDE 93 (9).4,4’-DDD
114 (18).2,4’-DDT 124 (28) .4,4’-DDT 102 (19); %
ERRRBEGERESET 2 TR, 114
B34 o-HCH 0.05.8-HCH 0.04,y-HCH 0.03 . 3-HCH
0.015.4,4’-DDE 0.4.4,4’-DDD 0.2.2,4°-DDT 0.2,
4,4-DDT 0.2 pg kg™ 's

2 ZE5e

2.1 AARAHCH)MEEH(DDT)ELBMIMA
“ER
FRAGIN B 129 N HER A, BT A #R R B RE R I
A& &K H HCHs(HCHs = o-HCH + 8-HCH + v-
HCH + 8-HCH) , Ef TR FHE ( + trHEE) K 4.01
(£2.21) pg kg™, HF B KB . EDMEHSHH
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13.94.0.53 pg kg™, R EZB(CV)H 0.55, %
TREKT, AR HWMERH, KBS WS
# HCHs #REEZE 1 ~ 5 pg kg™ ' 2208, G BT A 0 A 5
B 64.3% , HWH5~7 pgkg ' (22.5%), Wk B
INFLpg kg ' FIRKF 7 pg kg  "WEAERER AR
A 13.2% (B 2), BED, BT A SR 5
HCHs ¥ f& #3551 F 50 pg kg ™' BN /S A T
BB — %45 (GB 15618-1995)

DDTEARAEMN L EPHRHEER 3%,
DDXs(DDXs = 4,4-DDE +4,4’-DDD + 2,4>-DDT + 4,
4DDT)HIFHE(+ FrMEZE) R 11.16( + 17.29)
pg kg™ HH B KME B/ME A BN 126.37pg ke
R, ERRAB(CV)IHN 1.55, hBRE R HKF,
PR TR, BT 50% i + S & B DDXs
WENT S5 pgkg , ERABERBEE S5~ 15
pg kg 2 ERIBERE LG SRR 26.4%, LEE
BREMRE 3.1% B & K DDXs ¥ B & 50
pg kg™ (E 2), BR 8 3 E R E G T 6 -
Ji B — R An ¥ (GB 15618-1995)
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Fig.2 Frequency distribution of pesticide residues for HCHs and DDXs
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177,85 ¥ MK 1720, B TR .HX
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LRAFSHRE T RFERE—FIRHES0 pg kg™ '),
B4 51 3t o5 8 2ot B S A ot B R OO B (AR AT R
¥, 5 HCHs Hifl, ¥ + X 1.3+ DDXs RIS BT
FM0EEETBERE, FREUSL JRE TR
HBl, + 3 DDXs & B B E 7 5 M 1984 4K 40
pg kg 1,66 pg kg~ '.445 pg kg BRAK ] 2003 4E Y
11.11 pg kg™ ' 11.22 pg kg™'.2.40 pg kg™ ',2003 4F
MBS PR 1984 F£59 27.8% . 17% .0.5% . %K
BHUF-# 8 DDT WM E KT HCH, X RES &
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B+ bRMEE)N2.48( £1.88) pg kg™ ', TEE N 1.67
pg kg () ~3.63 pg kg ' (FJR); F 5 HCHs
#62% TN 54% (M HE) ~70% (FIF) R
& B K /MR N 5-HCH > o-HCH > v-HCH (%
1), EXE AWMR . LB FILETERAOAE
R FARRI AL (2 1), B4 B-HCH 4+ 315 HCHs
) 52% \59% .63 % 83% o

& Ttk 2 8] po AL B R R) AT R B R M E AT
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logK, B K, % 3.4,7-HCH W& K, % 3.0;B-HCH
MK IRE (4.3 x 10°° Pa) MIE M E (3.2 x 107°
g L B/, o-HCH(K I FE 5.3 x 107 Pa, % i
1.6x107% g L™') ,7-HCH(K & & 2.9 x 107° Pa , 7
fEEE6.2x10 g L") . 8-HCH(/KKE 2.3x107°
Pa, B 9.0x 1073 g L™ ) He e K Ok, ZEARXT
PL 8k B P O BR 38 b, HCH 69 B #018 P 3% I, y-HCH
BHE L MBE R, RS ERMNEL
B «-HCHP, B, TR P £ A S’ —MK
4 «-HCH 65% ~ 70% , B-HCH 7% ~ 10%, y-HCH
14% ~15% , T T HI% 6~ HCH REMD, KB H o
HCH A] LA%% 46 2% B-HCH, XA REH B 15 Al £
B 3-HCH R BB R IREFE,

REAREAPEVERF LM AZRELK
SRTE i FA AR S (y-HCH) , 1991 4E F 2000 4 8] 49 1
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pg kg™ !, R RN M X £ 3 B A B AT
AR K.
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Fig.3 Mean contents of HCH and DDT isomers in typical agricultural soils in the Huang-Huai-Hai Plain
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M A 4 F DDT &S, H 4 HT4EY
4,4-DDE 4,4°-DDD .2, 4°-DDT .4, 4’-DDT ) # 1 &
514 92.3% .36.4% .52.7% .40.3% ,4,4’-DDE HY
KRR ENERNE LR Z R LB
HEA—H,M4,4-DDEMTEES (K 3), iAH
T E( PR HEZE) N 6.91( £13.67) pg kg™ ', &
DDXs H 62%, & B 4 F ¥y & & & MK (1.10
pg ke ) PR EBE (13,75 pg kg™ '), 4RV HE
H5X@. Ll s T  EE Alabama ML 8 B I
BEH, A LA 18 E 1/3(K1); R E4&
B A/MKIK N 4,4-DDT > 2,4 -DDT > 4,4°-DDD (%
D BEREENE =BT RANR., f£LE.
AR, HERE KX EEAFHE
ZERWA4,4-DDTHERBES(R ), XS &H
R I & B M R AL AR X,

4,4-DDT R A G M EE ™Y K 4, 4-DDE
4,4'-DDD.— & 4 DDT %| DDE %) DDD, th 4 A fig
MDDT B % tr=4 DDD., EF A KB T4
DDE, 7[R 8.5 4 T @ &t + 5 a9 A Y R i 5% 1
724 DDD., AHFFIME 5 MR & 4,4 -DDE &
BS5HREEFFEARERY X B AKLaHRL THER
%M —3; B4, 4,4-DDE L H K 4,4°-DDT LA
B33 —26108HME &4 4,4°-DDD AR M LA

DDT/DDE RIFIR MM A E R BEFEFMA
i) DDT, (4 & DDT & ffi & 6 (Al ZF B PR, M H £ &
™= & DDE, — Mtk i, DDT/DDE H. {8 # /),
KU DDT A TP ERB AT SHEMEKT 1
i, A H A 8 DT, FEF AT AT I A2 M 129
MEEGh L T 81% W HE R DDT/DDE e B % /)
TILmMAKERNT 1 MELFRE - MHHB
DDXs H# T 50 pg kg ', REFEMEN AL B+
B A DDT #9 AT BE # R &R K, 4~ 51 #1 55 B DDXs
¥ # .DDT/DDE WA X KT | WEESIRERIH
T SRR,

GERR. ARMARMEEEFELRLSEH
HCH .DDT R EATH AR & B MK, B4R L5
ARE-RLERERE, XETERERMN T
X X A+ R (R A HLRTS YT ) BT LA S L
T T WE” [6] #E LA Nakata %5 78 A W9 X 1 35 00 BFF
FUEE R K I 1 T 7E K W M X & AP BT 3R 1B
HCHs #1 DDXs S 2R FAMRER (£ 1).H
AT 15 B 0 7K A R i b S 24K P9 A9 HCHSs
BEVEELEST SR 21 ~ 368 £, H +F 3-HCH

KT EhERM24-~5T5 % DDXs S BN HEF S
BH 4~654 f5, Hp 4,4-DDE 5 BN tEHH
94 ~ 1 580 f&. A HCH M DDT E BV HH & H£14E
AAREZM., & HCHAY 4 F M k4, H4F v-HCH
BLA Z Ul R, i fth R R, BE TR BUR,
MR fE EHR v-HCH B K, AUIRAERE
¥ JF T AR 18 Y HCH 1 DDT & 8K F M & 101 4
XF 7 B H 7 A & Y R # (8 (B-HCH .4,4°-DDE) &
BHREKHNAERECA TR,
2.3 AAARNHCHMEHH(DDT) EXWMBENK

ERZENXE

V&N - KRGS LEP IR K%Y
RS EBNZS T RANESBR—F HES.
HAHRFRALZNAHMUMNE, LEENR SR
SN S HCHs S BRMMAXLRZB AL & (R =
0.002 6) (& 4),45 HCH HAth 5 ¥k Z 8] 4 4 % &
B RREHEE0.00002~0.0278; +BAVFESRS
HHRE 5 ) DDXs & & HHH & RECEAK(R? = 0.001 5)
(B 4),5DDT Kt B AR AIMNHEERE R TEE
50.0004~0.0051 HANAIZXEHTAENILSE
MTEL - SZERASBFERESE, LB
REF G AL FidtufmREmIRUES DK
SEELEFHT. IEMNRBEARAREERTAX
BIBT R4S R, B B R IX B HCHs il DDXs IR E
MNERHENSTEE S HEMR, R R RAGH
ARIRBETRE Rk TRGMMERT & KEF
RIFRK R,

3 /N %

TER VLRGN 20 ], & 1R 7 L RK
W+ %268 HCHs 71 DDXs & B 2B T/, 4318
B AE 20 FRIAY 2% M 15% L4, BT & k&
B HCHs & & ¥ T 50 pg kg™ ' EDIRIE — 2% 4 4
JREBVRAE LR, K RA 3.1% 1 + 38§ & DDXs
FB&FiZ LR, 3-HCH i 4,4-DDE 4 %2 HCH
MDDTEFHWAETSBEEEN. ETHACKLEH
W5 R EA HCH A1 DDT E & SEPHIE K E £k
T E MW E YT HCH #1 DDT S 8K FRE
TP AR X & 2 L B L 8 A B 4K (B-HCH . 4, 47
DDE) & B FE K B 09 % BF 4= sh i 0 N B89 3 A
Wik | Rt — 5.
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Fig.4 Corelation between HCHs (and DDXs) and contents of orgamic matter in typical agncultural soils in the Huang-Huai-Hai Plan
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RESIDUES OF HCH AND DDT IN TYPICAL AGRICULTURAL SOILS OF
HUANG-HUAI-HAI PLAIN, CHINA
1. RESIDUES IN SURFACE SOILS AND THEIR ISOMERIC COMPOSITION

Zhao Bingzi Zhang Jiabao' Zhou Lingyun Zhu Anning Xia Min  Lu Xin
( State Experimental Station for Ago-Ecology , Institute of Soul Science , Chinese Academy of Sciences, Nanpng 210008, China)
( State Key Laboratory of Soil and Sustainable Agriculture , Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Contents of HCH and DDT were measured and their isomeric compositions were investigated in 129 soil samples

of typical agricultural surface soils gathered from 7 counties in the Huang-Huai-Hai Plain, China, to understand the present sta-

tus of residues of the organochlorine pesticides commonly used in the past and to assess their potential toxicology to the environ-

ment. HCHs( HCHs = o-HCH + 8-HCH + y-HCH + 3-HCH) was detected in all the samples analyzed, with an average content

(+SD) of 4.01 (£2.21) pug kg™ ", while DDXs(DDXs =4, 4'-DDE +4, 4'-DDD + 2, 4" -DDT + 4, 4’ -DDT) was found in

93% of the samples, with an average content ( £ SD) of 11.16 ( + 17.29) pg kg™'. The former was found far less than 50

ug kg~

" in these samples, while the latter exceeding 50 g kg ™' in 3.1% of the samples, an upper limit of the norms for HCH

and DDT set by the state for quality of the first-class soil. Generally, agricultural soils from the Huang-Huai-Hai Plain were less

contaminated with organochlorine pesticides than the samples from Tianjin, Europe, and USA. The highest contents of 3-HCH
(with mean + SD value of 2.48 + 1.88 pg kg~ ) among 4 HCH isomers and of 4, 4’ -DDE ( with mean = SD value of 6.91 +

13.67 pg kg ') among 4 DDT isomers were observed. Pesticide residues were not proportional to soil organic matter.

Key words HCH; DDT; Residues in surface soils; Isomeric composition_



