Kl HFREREFR
2014 4F 8 J1 45 31 44 4 19:343-348 August 2014+ Vol.31+No.4:343-348

BEANKH T EPFINKRGKE R ESXEE S

AR, I, XF e, KAE DT, FHe

(LR R E IR SAEY IR E B8, 1R 1 H 5701005 2.9 [E# AR ABL 2 B PR 5 SRV (R PRI SE T, RS 10 5701005 3.K
M FRAE A PRI M S B vty , WERG (S 571737)

o OECRAAA ISR TR IR Y 33 ARZ LIERES T 18 R HLE(OCPs )R 23R B, 3T X LA 115 ek 43 Hr Fil)
ARSI PEAN o S5 RERET: (1) LI OCPs K 15658 90.9% , i m 5% B B Ay 17.37 ng- g™, FH{E 2 2.30 ng-g';(2)18 Fift OCPs
i"]ﬁhﬂj 757575 (HCHs) i 6 (DDTs ) B FHIS A 25 A HH R 4885, 43 3R 63.6% .57.6% \54.5% 5 (3)DDTs J& BRI, 5
& OCPs 5R FA 1Y 54.6%,18.2%1) L FERT e DDTs Fiiv4i A , 138 HCHs FZERIF T3 L4 0 ARF; (4) 5 E NI ﬁﬂiﬂzii
B E G AR ST AR ) (GB 15618—1995 ) — 20 bR ifiA L , 15 35 4 3K H - 4% DDTs il HCHs 5% 83 S Ab FHAKT, A8

R AT

KEIR EM A A ILEAR R AR S

FE 5SS :X820.4 SRR ARAD A X EHS:2095-6819(2014)04-0343-06 doi: 10.13254/j.jare.2014.0099

Residues and Eco-risk Evaluation of Organochlorine Pesticides in Agricultural Soils from Typical Vegetable
Produce Areas of Hainan Province, China
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Abstract: To determine current levels of organochlorine pesticides (OCPs) and assess their sources, ecological risk in agricultural soils from
typical vegetable produce areas of Hainan Province, 33 soil samples were collected and detected by the GC method. The results showed that
OCPs were found in 90.9% of the collected soil samples and ranged from Not Dedected (ND) to 17.37 ng+g™', with a mean of 2.30 ng- g™ The
DDTs HCHs  endosulfan and endosulfan sulfate were found over 54% in the collected soil samples. Also, the DDTs were the main compo—
nents, and their contribution to the residues of OCPs was over 54.6%. Analysis of the sources of contamination showed that HCHs in the area
were mainly derived from lindane. DDTs, which were suspected to have recent application to 18.2% soil, were derived mainly from technical
DDTs or dicofol containing DDT impurities. Comparing with various studies and the ‘National Environmental Quality Standard for Soils of Chi—
na’ (GB 15618—1995), OCP pollutions were generally slight in present study, and the ecological risk of HCHs and DDTs residue in agricul—
tural soils of Hainan Province was lower.
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Figure 1 The sampling locations
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S SCRRH K RS2k ERR) ek ERR R, 24t 18
Fhfe 2y, W A b A RRFHCA BRA F

AP IE O b, &P bk ik 4k, W 5 DIK-
MA A ). AR SR ; RIS /R Y 2 4.4'-
AR
1.3 #math

FE it AL FRAN 53 B 2 BR 225 SCRR (23] BRI 20 g+
RS TR ICHER T, ZJS7E 250 mL P b
B 200 mL 50 A 2 g T Akt i Al iR 4
AN TETK VR SR QIR BE AR EF 46 °C)IELLARI 48 h, %
BEIRFR KIS N 10 °C, [BI30E FEFEHI7E 5~6 YK -h',
PRI ATt 28 A Wi ®) 1 mL J5, JA 10 mL
ECBE, PRI 1~2 mL AR 1 RE AR (2:1)
JETAE CEAEAE 1 em WARBYHE O BTAE R ATIE
CBEMRILRAT ), NF 2 FARIKEEA 12 em BERE .6 cm
FARAR 1 em JOOKBRIREN , I =S P Be: 1F 2 e (IR TR
Fb)=3:7 Wtk ve i AP 2y . Z R &k O bk
Weyg s, HE i/ SR E 0.2 mL, INA NERPI 1§
53T
L4 BiEFGFRERIE

K Agilent6890N T AH €43 {% , ECD 46 I £+ ,
HP-5 %I E 4045 (438545 (30 mx0.32 mm,0.25 wm), #§
MR AE AR SRR TR 260 °C, R I 253 5k
310 °C. FRFFHE R WA 100 °C, f4F 1 min, Z
J& A 3 °Comin™ FHF] 290 CIAREF 5 min, TCori i
1 L, A 2.5 mLemin™,

FRREE S IR L R A HERA P AR A
al PRI A ESCR SRR Y, I B 11 AR S R i
— A AR R BUIbR . AUHEESE R, J5ERY
[ g%y 85.89%~105.69% , H X bk i M 22 Ky 3%~
11% , % H1FR > 0.007~0.066 ng- g™,
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2.1 13 OCPs 9% BEIRIA

L X A Y 33 AR 18 Fh OCPs 193 Hr
KB, 0CPs { BAG R A 90.9%, it 40 FU(E ND~
17.37 ng-g™ ZJa] ,SEH{E N 2.30 ng-g™'. Hih 57.6%
i) 14 OCPs /N T 1 ng-g™,39.4% 1 1 OCPs b T
1~10 ng-g™ Z[0], R4 3.0%) 13 KF 10 ng-g, &
& I 3 OCPs 5% B K FHAR . 7E 18 F OCPs 7,
HCHs fK 55 8, N 63.6% , Tt 43 B07E ND~2.23
ng-g” 28], EH{H 0.16 ng-g”, DDTs R A 54.6%,
[t 4 BUE ND~3.94 ng-g™' ,SEIME A 1.25 ng-g' (Y
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OCPs i 543501 54.6% ). DDTs 5% B K 55
F HCHs, X5 H Al X 057 —50, TTRER P
(1)JJ5 52 im DDTs fifi i K T HCHs; (2)DDTs Y
Gy i Kow B8R W REEAR, 2 0l - 3R A 5 P
W B, Wi e 7E 3 AT RS . 1 HCHs 2873 R A0
GHERFIRA 2, BA E SHEHAR NS R
R (133~574) , S BOR RS HICHE , S 1
DX AEAR M AR 77 A B R IO AR 24 of PR A T 2k o
RIS H IR AR R R IA I X, AR 2104
BRI Ay & 35 1 DX B R B0 T BB/
2.2 TiEHREHE OCPs 7k BHFHE
2.2.1 DDTs

DDTs [ 4 Fl 55 441&(F 1) :p,p’'-DDE ,p,p’-DDT,
0,p'=DDT p,p'-DDD [k H 253 5l & 51.5% 42.4%
33.3%.30.3%. 5kt &N p.p'-DDE(0.52 ng-g™)>p.p'-
DDT(0.32 ng-g™)>p,p’-DDD(0.30 ng-g™)>o0,p'~DDT
(0.11 ng-g™). p.p'-DDE [ H 3 A5k §7 1 35 02 I
1, X5 p.p'-DDE FyBRAbM: TR T AL 1 BRI BT A
Ko WHIEFRE : DDT FE R E S T il E s Abh
DDD, £ E 45 F N F#f# A DDE, H H $X¥F5i+h DDE
A DDT . DDD X DA R0, A58, 24 i DDTs
TG 65%1 5 DDE/DDD {5k F 1, Ui
DDT 7E L3 rh FE LU A RN £, X 5N A
SRAAEFTBIBE I E X6 .

& 1 g DDTs ERMEH S ER AR

Table 1 Concentrations of DDTs and its metabolites in soil samples

gesfeps TR P SRRR L

ng-g” ng-g’  OCPs (L%  %/% %
pp'-DDE ND~447  0.52 26 200 515
p.p'-DDD  ND~5.30 0.30 13.0 335 30.3
o,p’-DDT ND~1.41 0.11 4.8 253 333
p.p'-DDT  ND~3.94 0.32 14.1 255 424
DDTs ND~12.38 1.25 54.6 211 57.6

T :ND SRRkt Tl

FRHE 5 B 19 DDTs SR T3 81 1 8% 1l
f) DDTs 1T 3 it FH A = SR A 2 . A5
DDTs 2425 L) o.p'=DDT 4y 3, 0.p'-DDT/p.p’ -DDT
FLfE A 0.2~0.3, =5 AMEEELL o,p’-DDT K3, 0,p'-
DDT/p,p’-DDT HABTE 1.3~9.3 Z [Bl &l 3 =7, wF5Y
i 3 L DDT/(DDE+DDD) HU AR 4 -2 754 37 DDTs
5 YLYE . Lhoo,p’ -DDT/p,p' -DDT AR I W -+ 3 rp
DDTs SR, AHF5¢ 1-4h DDT/(DDE+DDD ) {75
0.14~6.40 Z[f], 1 51.5%-1-3(% DDT/(DDE+DDD)

(BBl 2k (150 B g A 132 DDTs B JEAR 58 i ),
30.3%1-1Ef9 DDT/(DDE+DDD ){Ei<1, Dk |- 3281 81.8%
T DDTs 27 58 E AFREE 5 . 18.2% 1
15 DDT/(DDE+DDD B & F 1, 1581355 #4545 #DDTs
TSI . TEATA T DDTs 15 YL s A -3,
12.1%¥7) +3% o,p’-DDT/p,p’-DDT {E1E 0.87~7.51 Z
(i8] , 15 B 2 - HE AT RE A 7E — SR . 6.1%
) 5 o,p’-DDT/p,p’~DDT {H 7E 0.01~0.31 Z [f] , iX
U5 YL AT BESK B A£ 48 DDTs 2R 25 iy Ml A
2.2.2 HCHs

22 2 Al 1, L REh HCHs 1 4 Fl S A 1A y-
HCH .« -HCH . ~HCH .8 -HCH ) £ H 2 4y 51| K
42.4% 33.3% 24.2% 182% , %% & :y-HCH>B -
HCH>8-HCH=a~-HCH. y-HCH J& F=Eif1% 5% &2 ¥k,
i HCHs 7% B 4 56.3% , SCHlik i 1E — 2o [X 43 rp
HCH 5% B LA B-HCH Sy 0011217 ] f 5 24
Hfif FH Y HCHs AR 25 Fh A ¢, o 7] BR 2 5 h i)
AL AW % HCH [W B2z AL 1k T
RIS, FREET R HCHs 3225k | Tl HCHs
MFFH(y-HCH>99% ) 4 25 BRI A . Tl HCHs f9
M4y K2k a—HCH: 60%~70% ;3-HCH :5%~12% ;
v—HCH: 10%~12%; 5-HCH : 6%~10%",, 3 % a—HCH/
y-HCH ¥ FUAE (n ) AT W7 38 HCHs BRI . n<l,
HCHs 7] GBIV T M9 1 5 4<n<7 ,HCHs AT GEJA
FTolk HCH #yf8i Bl ;n>7 , HCHs ] G235 [ & ] b X
MRS MR B k™, AR, R A 13,18 .31
(1) n B HK (y-HCH KA ) s g ffidk 17 28 S4f
Hon=1.63; HARMRAE AW n (84/NTF 1, & HCHs
15 Y 1Y 76.5% , Ui WA 3 5% B HCHs 2%
K BEMFPFRE

&2 tiEh HCHs BERMEHNEEREM

Table 2 Concentrations of HCHs and its isomers in soil samples

gzt TR P SRR LA

ng-g” ng-g?  OCPs fgELfl/% %% %
a—HCH  ND-~0.18 0.02 0.9 180 333
B-HCH  ND~0.26 0.04 1.6 195 24.2
vy-HCH  ND~1.88 0.09 3.7 374 42.4
8-HCH  ND-~0.12 0.02 0.7 230 18.2
HCHs ND~2.23 0.16 7.1 243 63.6

2.2.3 BiftAzy
A FEs S T D A, R
LIRS R, IR 3, IR ST AR B R AE
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F3 IERHRARRASE HARKRER OCPs RE=E
Table 3 Concentrations of endosulfan and endosulfan sulfate

in soil samples

x4 TEPHMBANSKANSE
Table 4 Concentrations of other organochlorinated pesticides

in soil samples

GoE S A

L P REEAE ERR KRl

T pT——— PR
RECFR Eifgﬁl/ q;:]gﬁl ! ngvf 555 t?{ﬁ)% $/% % AR ngrg’  ngeg’ OCPs WIHLHI%  %u% %
Biftl  ND~0.15 0.3 14 133 364 FEETES ND~143  0.18 8.0 199 364
I ND~078  0.10 43 192 364 +%  ND~0.83  0.03 13 490 15.2
WiFHiERER ND~2.92 038 16.5 186 54.5 HEEM  ND~0.11  0.01 04 289 12.1
0CPs  ND~17.37 230 1 157 90.9 XEH ND~0.06  ND 0.1 574 6.1
WKIGH  ND~0.94  0.06 2.7 290 18.2

ND~0.93 ng+g [, T K 0.13 ng-o”', FifFHifR SKIGH ND~170  0.08 35 405 9.1
SKCHE ND~0.08  ND 0.1 570 3.0

EhAYFR B KPAE ND~2.92 ng- g™ ZIH], ~F44{H40.38
ng-g” XRIIPAEE I RS M o PR
o ek s AR LA 31.5% 18T T /6%
FHIUEFUAE R T 2.33, Hay 67%347E 0~1.75 Z[1] , /)N
T 2.33, Ui B X 3 AN 591 b DX AT HA P9 AT AT BB A AR AR P
SRR o AR AR RS PR R R
FRER U BT EE ) RO ST 8.60 ng - g7 B FHAR R LR «
6.49 ng-g™) HrsEM(FR S} 1.18 ng- g™ B SHIRLER &L -
4.55 ng-g™) VBN SY : 1.61 ng- g7t B S B ER
£h:1.48 ng- g™ /N, FR BRI
224 HAAHLIEALZ

% DDTs HCHs Fi R 2G5, Hodx 7 R L
BRNTEAM PG AR T, & OCPs 55k
B 16.1% (3R 4), oo B S T o Ao e Hh e i g
N 36.4% , 5% B M 0.18 ng- g7 HiAR 6 R LA ZY
(O 5 7 = 8 NV .98 11| I 7. Q8 V71| I 2 7 5B I 2.7 QB
FIE ) AT AN BIERAE S5 A6 2R AE 3%~18.2% 2
1], 5% B -3 {EA ND~0.08 ng- g™ #R4RE , o A
SRHG Kt ffi 1] DDTs \HCHs, {H R 86 A= 77 3CIGH] 2k

RS2k B A A LA 241 TR AT 4T, XA
(A3 LA LSRR 24575 G4 1T R 32 BOR TR T R AU ik
TRURE , BTV BB B A e 24 i s LA A
2.3 OCPs iITE N S54SR 2 7

55 [ N HAth Hb X 13 h (%) DDTs F1 HCHs 5% #4
(K 5), Bl w N H -3/ DDTs #1 HCHs
14 ] S it P i 55 N KA X ey, H Bk
B A FRAROK o 5 EE K - 55 bl (GB
15618—1995 ) — g bn HEAH Lb , B A3 19 L 34 o 19
DDTs #1 HCHs 5% B 84/ 50 ng- g™, 15 QL K P,
FFE TN T A S B - A0 T bR, X mT R
51 B A MRS, B R B SR A O MR AL T
S 5 =N T O A Rl 0 - S e e Y
YR E AR R, JFHZRRRR. B
KA FF 248 OCPs Wik A KRN, A58 &I,
1 P KA T OCPs 55 [ P HAth 1 DX AH B b A1
TR0 301 A g S PO T B I A 2 s DX S K AR 7Y

x5 AREIMIX +3EH DDTs HCHs MK B = (ng-g™)

Table 5 Comparison of HCHs and DDTs contents in soils from some areas in China(ng-g™)

ek SR BT 1] DDTs HCHs

R SR 3 CARBIESY) 2013 4 ND~12.38(1.25) ND~2.23(0.16)
B By Al -2 2005 4 0.04~52.00(3.83) ND~65.93(3.43)
TR A Al - S 2007 4F ND~157.75(10.18) ND~104.38(5.90)
REHAO A1) 2006 4 0.07~972.24(56.01) 1.3~1 094.6(45.8)
Wbl -+ e 2005 4E 1.50~362.84(44.68) 0.20~20.1(1.73)
TR HER Al - 2007 4 ND~69.35(3.01) 0.47~13.47(2.00)
B L LA A ) - g 2010 4E 0.91~858.47(95.11) 0.37~22.82(5.94)

M R SR - ) 2008 4 ND~239.7(2.8) ND~12.7(12.7)

GB 15618—1995 — A7
197 225 DutchList A (™

<50 <50
<10 <2.5

TE: (DFRAFES PP (2) USRI A9 2R R & ZFMEY R AL 1
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OCPs WF5E kB, % X I 3R K Y OCPs 5% B 4y
2.53~241.97 ng- L, 4bF [ A HR R K-

XIF L OCPs (YA KU SE , H AT 4 R SE
— i o X R T A R IS A A 2 JRURS: AR i
fifh_E A5 F A far 22 AR #EPIC R DutchList A {f : HCHs<10
ng-g,DDTs<2.5 ng- ™), A5 H T A £ HCHs
B B Y 2 DutehList A {Ho B 15%1) 14 DDTs
FREAEAE 3.21~12.38 ng+ ¢! 22 [A], KT DutchList A {f,

X Lt Urzelai 262175 e L 38 To B HESh P 19
BE PRS0 S BRUE  TEARME LIRS (4B LT,
289Kk )35 51 3 509 Wy il iy XU ¥k BE
(a—HCH 100 ng-g™ .B-HCH 40 ng-g™ . y—HCH 10 000
ng- g™ ) Fl Jongbloed SEP 153 1 1% 1 3% DDTs f5 K 7
VI (5528 11 ng-g” WFLEIY 190 ng-g™' LA
Y1 10 ng-¢™, IrAFESL Y HCHs /8 F Urzelaia #eFE .
B 33 SRAE RSN, HoA 13 DDTs ¥9/NT 10 ng-g ',

Zi b M A GEH -3 ) DDTs (HCHs A= 25
JRUBSE AR A T80, FT B A Tl s XA A — o AR A
A

3 £

(DB LA A HLEAR 2R R 90.9%,
OCPs 5% 84 7 ND~17.37 ng-g™ 2 [a], SE-35{H 42.30
ng-g”', 18 P LA A AR . Hrh HCHs,
DDTs | fift £ 28 4 245 1 46 R 05 =1 L 43 31 63.6%
57.6% .54.5%. DDTs 5% A5, o5 5 OCPs 5% 534
) 54.6%.

(2)i k%t DDTs 1 HCHs 4% SEAR A (4 5540 4 BT
K, DDTs 3 E LA p.p’-DDE S, HANA 18.2%H)
AT RRAEAE S SR RERL DDTs 28 12555 % DDTs
SRR, LR HCHs DL y—HCH Sy 3,
HCHs %% 4 511 56.3%, il +3EH 1) a-HCH/y-
HCH (B Hr & B, 1 Rg JRSE H 3 HCHs 58 84
FEk AT

(3)OCPs {5 YL AN AR ZS KU 0 M & B, RS
44 JR3% H 4 5 DDTs #1 HCHs 5% B4 &8 76 4 8 &k T
BAROK -, I HLI AR 3% [ 1 5 4 88 i i An it (GB
15618—1995 ) —ZAnife , AT & oA FA ™ b A 1
BRI bR, WAL R RS
DDTs 1 HCHs 4F 25 XU 541
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