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EHHEH ABEARERERL AN BT AANE SR GAY AL ETEREARE. AARFE &
FHABRETN A E ESPTRAZARTRBEFEE G AHARF AN FERATTFN, FIRKH
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13.77 ng/g) s WIARER AN ESTMBEHEH A E,
ZHE L OCPs FAF AW, F 20 HERER
TG FKP AR RERE, KPEE.
R _HESEEEMFAIYETHERR, SRS
Ry EE, AR AN EAREER
BB LR L R AL ARG R AL, AL
MRAGBREMNTREGESA. AXEFEEHT R
(FE.EXOBR7E, REMEH K OCPs,OPPs £ +
B R R EM A KRR A m TR,
VB EE MR S /T E A R IR B L F 2 B A S UHR
T X %5 Y I o it U P 2 (AR B 224K 4

1 #REFE

1.1 FHIREETEREHR

BEE R A E SRR ERCRAT B2
2 EHEEMHE . BT %™ X, 2003 EH R EFI
A“ERE M E— AL & A O P A
PR & A, T HIE A & P88 502, 2012 4F,
AR AT A B ALK 9. 63 X 10* hm?, F2 & 1. 84 X
10° kg, FHAMA K MBE LYW HERE . B EE
G RN B EHEE SR TR B DL R A R A
FHERERTHALSE G, IGHEX 5
BEEB . MNEE RNEBEEERARREELERE
b A AR A AR R . B 20 e 80 AR
S F G LAk Ak 2010 AE M AL Bt E 5 1. 21
X10' hm?, =& 1.56 X 10® kg, AL /B Fa—. RI&f
BHEEN T, FELMHAIE R HR B MK E
A &F4H6 EBH . EZH W%, 440 ATk
MR, HpXTZBEHHRITEARC R 0. 67X
10" hm?, A R EHA=HE—KRE. ¥l 2010 F£H
(b EEAR T Bk B B AL 1. 07 X 10* hm?, 7= @
0.88>10* hm?, =& 8. 99X 10" kg, UK R I B
MiEEmfaER., PRERSRED 4 A4 2EkS
oy AR E, R EAER S DL REKEM. K
ZE /K Bk L R AK 2 Ak L AL df Bk 45 7K 2 Bk T R R R
4.5.7.11 5 EESESF WAk S A £
1.2 RERLIHRE. f#EE

2013 4F 7 H, 4 3 3k #E ok B L AT A A B
0~15 con Ay F + BEATRAE . Bk ) SR AF S B AR R
BRI B AR BBk =k A 666. 7 hm? Bkl 2

W TABERERDZNEE  RELELH 41,
MG AR R ) EETHEE BN A FHE
1A T VT S H VLA R SR WL B R T TS
J, AL 0. 13X 10 hm?, # 13 3% H A R B R A i
R 5%, REETH 114, %S LTool-011,
B () SR RE g 2% B 666. 7 hm® B4 7=k A Hb ,
R LA,

BHREMEASERERLBAR - EA
A ) A R A AR B I B H R AR E R
BHO~4 CHESBIKBER., 25 WESREAE
A EBIKSHRIRE P, 23 CUITRT S 2 /b
A 28 [ 5 M J8 S5 36 W o0 AT AT
1.3 1EENRBREBHH
1.3.1 AMERH

L3 N FURHEY N B (HCB) LS AN IR AN
AC-HCH) \Z AR A AN (B-HCH) AR A A (r-
HCH) ., TR A A (SHCH) | 78 6 i . %, %1% 7
B AT, X -3 W% U (o, p-DDT) (X, Xt -1 i AR % XF-
T 78 7 (p, p-DDD) F1 LI 1% — 8 8 TR B (R T
(8D FWHRES -85 L/ HE LA XK
FOKER F KNS 18 AR BKTE US.
EPA 8081A s 47T#ill , 4 X #% & GC-ECD., HCB,
HCHs,o-HCH, g-HCH . v-HCH ., §-HCH. £ & . ¥
AL . LERM. v-EAFM %+ .DDTs, p, p-DDE
EMHIR N 0.5 ng/g, ¥ HEE AR B 75, 6% ~
95.1% ., KM . HFKEKF . 0,p-DDT.p,p-DDD,p,
p-DDT #t th BR 4 0. 7 ng/g, 3= %l # o5 [ 4 %
77.5%~110%,

# A ¥ (toxaphene) By #a M { #% XJ-YJ008-2012,
K438 A GC-ECD, #i Hi FR 2 50 ng/g. EHil£E xR
ElZ 87. 1% ., B4 $if i Catrazine) . A B % (ala-
chlor) #i#8 XJ-YJ010— 2013 #4746 0, 4 XL 8% K
GC-MS, # i BR N 5 ng/g, ¥ Hl B AR B F 108%
~110%,

1.3.2 AMBERY

il 7 5 AR 48 XJ-YJO011 — 2013, 4 1Y 2% A
UPLC,

Ko W% B A e BE (Methamidophos) . Z Bk B
# ( Acephate), 5L B ® (Dipterex) ., 5k B (Dime-
thoate) | Bl £ Xt 55 #5 (Parathion-methyl) A1 5 $i 4%
(malathion) % 6 4, 3% H BB K 40 ng/g, 3 HUHE 47
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E R 84. 4% ~110%.,
1.4 THAVNE BMRARBEFERESESNE
VM
EFRABRENLIEHE TR RTINS
BARME)(GB 15618—1995) M F A 7= i re Ho 3R 48
Y bR E ) (HJ332—2006) #E4T ¥R 4T .
ET kA% B Bk R AR 25 B 8 5 R
is BT [ = (6] 7 R 85 A 8 B R EGHE TR,

2.1 RERIPAREERF WHuE RFER,
ANBRAMURE -HEAERNENERS

AT NGRS R Rk 1w I R N 7 Y At -
BHENRRAGZREBEHMTRER .55 0.7
ng/g), SHFERE KA AR HFF. LRA.
BKERFR) | 57 3K FR IR 0K IR A B R A= 7= L
EFRX TBEPEFREN AL, CAFEL

AEYEL ML EHEREFH BEE. MR
FFESRIN 1950 I AT, HE S84 7=, B
A IR AR XIRREAFEA .

REZRLHERF FSHR. P ERME L8k
RAFEEKFOUESBMNREBZ T, RAFERHE
LA G SRR, I XA T o B L T CH R
BRED NS B EEME DT EEE )N, BT
PRI HED, D ER R R E R R,
2.2 REXRITHERBURAFERMANAGEBEE

RERLPAEAENTERFRBIE 0.5 ng/
g MEEZEKO0~5 cm L F{H 0. 68 ng/g(0. 01~
5.21 ng/@ AR,

BrEAMEHE R LR ASASAAERHESRE D
F 0.5 ng/g IR, BHEERLEWER <05
~0.64 ng/g, P HZENASAKHEER 1L.1%
(RD. IFRLESNANENKEHEPRRE
ik, RERLAAASNZREELRABLEEHA
2y TR S AN IR BEERRHE (7. 6 ng/g) .

£l BIRSRERLIANEGEE (LM ng/e)

Table 1 Organochlorine content in orchard topsoil of the Lijiang watershed (unit: ng/g)

G| HEE Mg E
ST H
BRME  PHE  RKE R/ME O FHME B BAME FEHE BRKAMH
HCHs <0, 50 <0, 50 <0. 50 - 0. 64
«-HCH <<0.50 <20.50 <0, 50
¥y-HCH <<0.50 <0.30 <0.50
B-HCH <<0.50 <0.50 <<0.50 - 0. 64
8 HCH <0.50 <0.50 <0.50
DDTs <0, 50 - 1.22 <0.50 - 0. 64 1.22 3.25 10. 67
p.p-DDE <0.50 - 1.22 <0, 50 - 0. 64 1.22 2.99 8.32
0,p-DDT <0.70 <20, 70 <<0. 70
p.p-DDD <0.70 <<0. 70 <0. 70
p,p-DDT <0, 70 <0.70 <0.70 - 2.35

REERLHHHEER<0.5~10, 67 ng/g, ¥
fH 2.83 ng/g. M %K 68. 8% (F 1D, MHHEAIN
LT 4 R Xt X R A, o 80% ~100%, R B8
e fE N <C0.5~8.32 ng/g.¥I{H 2. 61 ng/g. BLEE .#
2 72l 0 47 1 ) 3% 7 5 A B 43 ) <Z0. 5~1. 22 ng/
g.<<0.5~0. 64 ng/g MM 1.22~10. 67 ng/g(FH 1
B 3.25 ng/g), K tH & 33. 3% .25 % A1 100% (&

D)o TEMHE ), — BoRE HoR) B A I 3 2 AR S 7S oS A
X - 0 DR R KL XS T R & B O 0. 64 ng/g. 8. 32
ng/g M 2.35 ng/g. W T A4 i H 4b A v A 2%
S A BUASICAL SRR & 200 &, 7T B W BH
ZHIREIEET R TR R £ A T TR
o H A R Y BT 22 b A A R0, - R R R e
XF-i i A 2% {H 10 ng/g.
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Fig.1 Contents of DDTs and p,p-DDE

in citrus orchard top soils
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3.1 RERIAANEABERENERSH

WAL T I A S 7S N A R R i R e A 1
) B A ] HEAEL B o-HCH/y-HCH . B-HCH/ (- HCH
+v-HCH) #1 0,p-DDT/p, p-DDT,DDD/DDE, (p, p
~DDE+p, p-DDD)/p, p-DDT, 7] LA3B #§ 75 7575 /8
7 U R TR RN B R Ak %D, B-HCH/ (o HCH + -
HCHYKF 0.5, % %Py HCHs R RN £ 75
e ENRA TIEMARAGMERSSK 8 TR T
UK . TEIF R %4 F PR f% v DDE, ZE IR 8 5% T 8
%4k DDD, 7£ Lk DDTS & o,p-DDT/P,P-DDT
FLE7E 0. 2~0. 3 Z A, M7 = AR WP HERE
1.3~9. 38 EE & . (p,p-DDE+p,p-DDD)/p,p-
DDT K F 1,8 AK DDTs & K& SN pop
~DDE #1 p,p-DDD, £ # DDT KR F I by
ht T » R 2 ) 3% BA A 3/ 0 15 G IR B AFTE

i F F 3% -+ KF B AR K B 7SS AL LA A%
bEl 2+ 3474087, B B HCH/(o-HCH+y-HCH) K
F0.64, KRB THBERE R LOANANANKAE LA
ST I5 Y, T o,p-DDT/p, p-DDT<0. 3, (p,p-
DDE+p,p-DDD)/p,p-DDT % 1. 9~6. 1, ti% 85 i
TR E R b R Tl 3R % 3 . DDD/
DDE 4 F 0.08~0.57 Z &), EBREEFMLFMN T X
AT SERBUBRERE, TSR TR R R, El i N B
Bk ET HEHEK B, BMAR THRLARN

VAN R RC 25 AR =R 31

FEBFHANSAS JEHEBE 20 £9, BHANAN
MR T 98% , TR BE IR T 85%1, e LN
7SN IR B AR B (A A 2,10 89 5 20 SRR
fif 2, T HESY S VD AR Bl & 1983 RSN T
TR B E 3 A A Mt 155, 5~256 ng/g
85.4~142.3 ng/g. 757575 WI5R BB ¥Rk 18 K 29 4 T 0%
B — 1%, R E W e b 1983 AR AT R
BHNAN.

3.2 REFRIWNEREEN

FECHEIFRE R B AR ) (GB 15618 —1995)
— 9 RO = S 1R B B AR v R S AN S R
WA B AT 0.05,0.5 F 1,0 mg/kg., BITHE
W= KBRS0, 64 ng/g) Fiw#EH (<
10,67 ng/@) BB R ZE R 0, F W B — S IR
BARER R, KRBT I X HEAREFRE. LUAASA
MiaE, DERER TR AES IO 86~4. 69
ng/@)MEBE T HE L TSN EIT N E
29 8 = oK b SR o Bl 1 B H{E 0. 98 ng/g, A A Eb
T B R R K B 8 5 AR UK (0. 23~0. 80
ng/g)UT) T HEAE Bl & L R B S P B R R
BESIK A Y (p, p-DDE 3. 3 ng/g, p, p-DDT
2.0 ng/g) »k BE F179# % [El % 1 5 76 8K + % (p, p-DDE
0. 86 ng/g,p,p-DDT 0. 29 ng/g)U FEp & B SRR
X+ (p, p-DDE 0. 18ng/g, p»p-DDT 0. 21 ng/g)
773

ZN 7S 7 0T 1 T R R AR 7 B 7 M T % R R U
HrARUEY(HJ 332 —2006) 1 HE PR35 R B 455 fhil B9 3L A T
HM L+ EIFERE TN B ERNER, REBEN
0.1 mg/kg, ZRFFEFE L 757575 F 0% 5 48 K
BR . BN S 7S 0 TR T B SR B e (B I S
{8/ BATTUAR o (B B KAH M 0. 11, /N HJ332-2006 ¥
BEE 1SN EEATRERE 0. 7. MILAH=EX
BREF LA ERE ., BIREDT, EEH N
SR SR R TN E BRI A S
AN 1.77 ng/g.4. 55 ng/g.4. 11 ng/g, HTE
W R2.27 ng/g.7.53 ng/g.8. 64 ng/g. HZAMILL,
BILRB = KRBERLANA JIERIELERKT
ZEABNEREMNEE.

RN BTN 7N N IR 6 R B 0 T . T VLR
=REEELBIXT GB 15618—1995 i1y I 2K + 3%
W R &, TR E N KR (GB/T18407. 2 —
2001) R EMNYT 391 —2013) EEF WL M4
7 (GB/T 19630. 1—2005) 7= i x%f + HEIF 85 R B 1Y B
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3.3 HBERTAAXREHERHESKRE

H 1975 ELOR B ERAPFHAANREES
RE R SRR, BT IRE B R G R A S NN,
e B B 21 ng/g. 0. 52 ng/g U
T wT L HERA AN GEEREREE
fi&F GB 27632014 A fL1FHY 0. 05 mg/kg. R,
MG B R 2B R 7S 7508 TR . WL A 7 XM
BREAASSNEETY 176.9 ng/g(31~394 ng/g) » &
ERECH 054,34 1 X 5] B  Hh TER R 0 . AREE
MG R SANKREE N 103.0~912. 0 ng/g (Y&
482.0 ng/g) . BHEZ B X 3. 92, KR HRE B Ty
171.0 ng/g(R# H ~690. 0 ng/g), & E RZE K 0.
07 RI\HAA(CE R FRER VIR EEINE
TR E B ERANEEFHAREME 0. 2 mg/
kgt R EMBE R FEER MG R LSS A B
B35 . BREOHASZR, Hia TEEY
RELBEHE-BWER, FEESRERHRE, T
0% LA EREZEE T REMME R, Hit,#
1 B VR R Ak B P= W gl 3% Ja , FOR B A 34 3 3800
FlEREER,

DEEMBEAASANHEBEERENSHE,
FHE T A DX B A SR B BT SRR B AR RS T T O VR
X 2.51,0.75 ng/g, KRN EBEM, TL2WE
GB2763—2014 FIHA(E S FRELNVIETEE
FIRBEVER, THENERERKE OKRFEREE
SREX A EIEY, WEE T — 58 KE TR

K AN RS E 2 T B B
4 &

Tk A RO A = R BRI R £ £ N
ANEHRESBRMT 0. 64 ng/g, LA G
100 % ; % B K M 1t 10. 67 ng/g,p,p-DDE & 80%
~100% , Y8 F + EH B T (GB 15618 —1995) .
& R TS & 7 H 3R 55 R B PE AN fr o (HJ 332 —2006),
A1 R IEARE R E R SR &, £k
HEAMBUIHLERPRAZERBRERETRE
(GB2763—2014) , 47 B T HE AR [E B itk % i #f B9 61 2 .
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Organochlorine and organophosphorus pesticide residuals in the top soils from
typical orchards and their risk evaluation in the Lijiang River watershed

XIE Yun-giu', CHEN Yu?, TANG Xiu-guan'’
(1. Institute of Karst Geology s CAGS / Key Laboratory of Karst Ecosystem and Rocky Desertification Rehabilitation ,
MLR , Guilin, Guangzi 541004, China; 2. High School of Guigang s Guigang, Guangai 537000, China;

3. Guangxi Bossco Environmental Protection Technology Co. sLtd, Nanning, Guangxi 330007, China)

Abstract This paper studies the residual pesticides in orchard soils in the catchment of Lijiang River, with
the intention of providing valuable suggestions for the development of Guilin International Tourist Resort.
The surface soils from the vineyard, the citrus orchard and the peach garden in the Lijiang watershed were
sampled to analyze the residual levels of 27 kinds of organochlorine pesticides (OCPs) and organophosphorus
pesticides (QOPPs). With the method of time succession sequence instead of spatial sequence ,their risks were
assessed by using maximum residual limits (MRLs) in Environmental Quality Standard for Soils (GB15618
—1995) and Farmland Environmental Quality Evaluation Standard for Edible Agricultural Products(H]J 332
—2006), as well as extraneous maximum residue limits(EMRLs) in National Food Safety Standard-Maxi-
mum Residue Limits for Pesticides in Food(GB2763—2014), The results show that the concentrations of all
6 OPPs, including methamidophos,acephate, dipterex, dimethoate, parathion-methyl and malathion, fall be-
low the reported limit ranges; and alike case occurs in 16 out of 21 OCPs analyzed. including toxaphene, at-
razine, alachlor,hexachlorobenzene (HCB), alpha-hexachlorocyclohexane (a-HCH), gamma-hexachlorocy-
clohexane (y-HCH ), delta-hexachlorocyclohexane (3-HCH), heptachlor, heptachlorepoxide, aldrin, o-
chlordane, y-chlordane, dieldrin, endrin, o,p-DDT, and p, p-DDD. The contents of Dichloroediphenyltrichlo-
roethane (DDTs), p,p-DDE, p,p-DDT, hexachlorocyclohexane(HCHs) and beta-hexachlorocyclohexane (8-
HCH) are below the range of 0. 50—10. 67 ng/g, 0.50—8. 32 ng/g, 0. 70— 2. 35 ng/g, 0. 50—0, 64 ng/g and
0.50—0. 64 ng/g, respectively, with point detection percentages of 68.8%, 68.8%, 6.3%, 6.3% , 6.3%.
which are originated from historic usage of the chemical DDT and HCH. The detection percentages are 330,
25% and 100% for DDTs and 0%, 0% and 6. 3% for HCHs in the peach garden and the vineyard and the cit-
rus orchard, respectively, On the basis of topsoil OCPs and OPPs residual levels and according to the soil en-
vironmental quality standard GB15618—1995, the soils in three orchards reach the first class which is suit-
able for the cultivation of safe agricultural products such as citrus, grape, peach and etc. in the Lijiang area.

Key words  Lijiang watershed, orchard, organochlorine pesticides, organophosphorus pesticides
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