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Fig.1 Distribution of water and sediment sampling sites in Caizihu Lake Line

of the leading water project from Yangtze River to Huaihe River
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BT LKA 0.22 wm BUESLFAEUENR . I8
JKFER 5 mL N IE % (1:1) i 4k Cleanert
Florisil [l AHACBURE , SR FH R 1A AR [ A A IO 5
250 mL 7KA#£ L) 1 mL/min A9 € 318 i3 Cleanert
Florisil [ A7 2% A, FFH S mL Pl 0FE & b
(12 1) HEATUEME, AR VR 45 CRAM R
TLMA T mL ZRROBEEH 33 0. 45 um A HLIE
EORAE T AR (0 1.5 mL gEREN . DLEON B,
P 1.0 mL/min, $EFE FEEE S 280 °C 5 35
FETHEFETF A0 F - S LA 40 CLREF 1 min, 285 LA
40 °C/min FHEZE 120 °C, FHLL 5 C/min FHEE
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(SWQC) FHHA/K L1 (LWQC) o ARWFFEL |
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0. 012 W] 22 il 35
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2.1 SIIFFEIEREFHEKRTIRYH OPPs
RSk F
OPPs 7E5 | VLT E TRESE T K FUifL

TS B BN 3R 1 fr R, sk 12 Ff OPPs £
12 AR TG AN R AR A < R SRR R
WA 20 92% , BRI FTA SR i 6 R 4%
A 67% F1 42% , 45 8 Fi OPPs 4 th % °h
100% . F6r I 7K 38k ok J3 265 /=3 1) OPPs 2 Y5 B 3% A1
=R, S H U B4 5 1 406. 96 1 191. 40 ng/
Lo XPSUmE A RO0E 75 B R RN TR W 1Y
W PEAR YU U, F- 35 W B 2412 10 ~ 100 ng/L, Bk
XA AN, Y ek 25 H A g 2tk &
Peo FURT  CBEH Hel A IR | IR RECRL
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R B I, {3k 0. 02 ng/ L
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Tab.1 Concentration level of OPPs in water and sediment of the project
of leading water from Yangtze River to Huaihe River
JK Water VU Sediment
; VA5 e BE N

Sy B [ e W PETE ity 2

&) Compounds Average {ZQTEYEE:] ﬁﬂj%‘i Averagé Concentration mﬂj%;

Lration/ Concentration Detection concentration/ /(ng/ Detection

conzzen ri ;on range/ (ng/L) ratio/ % (ng/g r(?nge . nht )g ratio/ %

ng/ dry weight) 1y welg

L e Acephate 5.93 0.04 ~34.15 100 7.90 1.53 ~26.27 100
BB Bromophos 406.96 38.14 ~1 114.26 100 152.42 17.56 ~402. 16 100
=iy Carbophenothion 191.40 12.70 ~726.80 100 91.95 3.33 ~334.53 100
#2112 Chlorfenvinphos 52.13 0.87 ~172.31 100 262.24 6.75 ~739.75 100
HE R Dichlorvos 0.02 0.000 1 ~0.10 67 0.24 0.01 ~0.67 100
SRS Omethoate 6.45 0.08 ~38.08 92 133.22 11.06 ~347.44 100
KM Ethoprophos 49.73 0.28 ~290.26 100 2 060.75 6.08 ~11 739.64 100
TR Naled 2.28 0.06 ~13.06 922 19.20 5.07 ~55.57 100
SEFM Pyrazophos 13.06 0.10 ~121.16 100 57.84 4.38 ~380.49 100
B Monocrotophos 57.26 1.48 ~565.83 100 50.48 0.29 ~128.52 100
X488 Paraoxon 72.90 4.10 ~254.66 100 71.84 12.58 ~399.72 100
VAR Sulfotep 3.77 0.04 ~13.28 42 385.89 3.71 ~1 500.01 100

2.2 OPPs 545 f4HE

TEGITLEFE TR R FIIZR 12 A RAR S 2 1Y
JKFEH, OPPs ¥k B2 53 A S B2 o Eb 430 an 141 2 A0
B3 fiin. OPPs 78 BLi/K 8 2 B A /e bz
Wt R, AR TR AW, S K
AL W DR R B AR S . C ol AR
CELIIR X KR AT H 3 55 (e ik A2 k38 /K

OPPs 2L GTHRFNZEANIA] : C 3l s A2 T HL AR
K385 HR T W L B R K R ) B PR
=, e B B 4 B A 330 75% |, 40. 80% FlI
16.29% ;H 3 s5 A7 F 3 F /KR 7 , 7K 3 OPPs
DIVRG i Ry 3, B EE (5 92.96% . K il 55 (51T
1)0PPs JAyRE R 1 143.6 ng/L. 5 H 3 S 33T,
L DATRLBRE A 5 BT kR T%%/ﬁﬁ%% 12 4~
R0 3 A, Gl B OPPs i 5 3 fie 1K, Y
122.8 ng/L,

HR AR 2 R T SR AR T K S A Y
SrB09 1 781.4 F1 1 198.6 ng/L, {H C 1 H 35
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Fig.2 Spatial distribution of OPPs in water of Caizihu Lake Line of the project

of leading water from Yangtze River to Huaihe River
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Fig.3 Concentration relative ratio in water of Caizihu Lake Line of

of the project of leading water from Yangtze River to Huaihe River

FESITTHRE TR SE IR 12 A RAR S s 1
U, OPPs 5 5t 43 A B v FE o B3 il an 14 4
S Fros. DU OPPs G & it 75 S IS
TR B0 ) 25 S AR K, S5 7K BlUEL A X 8K
i, JUHAE A 3l 25 (9 493. 78 ng/g) Fil C i A%
(13 105.25 ng/g) 5 7 5 AHXTREAR Y 0 452 D 3y
SUFTH 3 8, 4300k 327,45 F11290. 33 ng/g, TE
A C H FI G 3 g5 OPPs [1) 32 BL 5Tk & J& K LW,
e RE 5 A B ik 81.36% (89.58% 65.70% il
54.56% ; H Atk s OPPs T 22 DLVl .75 i 12
FURR NG G 3
2.3 SliIIFHEIRETHLKIRES OPPs 5
S BN

ST DR 1 X 5 VL% i TR 3R T 4K
WEEH 12 Ff OPPs (A4 A5 KBS HEA T 0EA , 45 5 an
K6 . JRGLEE. oM. 2 R REmE .
TRBE 8 R A BRI S B TE 12 SR AE 5K
IR RQ > 1 Ay A S KU , S 7K 45k
AN TR M R 1 A S XU (RQ > 1) 52
WA o AR AR SRAE R 00 AL T A S XU (RQ >
1) 7K BAE D H 3 A A8 KU b F v 45 K7
(0.1 <RQ<1), FCRCEFAEBELBIFE F b
MU B D b pi b T AR AR K (RQ > 1)
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T P TR 5 W A 4% SR UK IR B rh e By vp 4
AR (0. 1< RQ < 1) B flf A= 2 KUK (RQ <
0.1), ZEHE XTI LRI KL 12 4 R FE S
OPPs X 7K B A A= 25 KU DAk 45 21 , SR /K Salse
T . B W 7 AR KR W R SR J2 OPPs
15 Gl A 25 AU Y 3 ke T T 3 WA 7K Sl TR
FG S 32 B A SRR U
2.4 OPPs ZE5|iLiFFETIEEFHEKIMTIA
R R HHE

S3HT OPPs 755 [TLHE TR F I K iy
OIARERRIE, 85 RN 3% 2 iR, Bl 5 Sk i
W RS L TR R IR A R A R (P <
0.05) , 57 H H A KL Wl 22 8] A7 75 % 25 A0 ¢
PE(P <0.01), OPPs 7E 5| VLTI TF2 38 114k
DURRW A A R AE A0 36 3 FroR . SRR S5
TR, IR RN AR, B TR W R AR g 22 )
FETER R AR DCHE (P <0.01) s REBE S = fiik,
TRBLBE S =ik, SLORME B MBS 2 (B B
FHXME(P <0.05) o 434 A OPPs 7E 7K FITT AR
PIZ I8 A DG PERRAE, 25 R 3k 4 s, =i
Wl ARG R | TR B N A O A K R R ) 22 1)
PR BB (P <0.05) , H v X 4 B e 7K Fil
DU 2 o) e B0 AR 35 A (P < 0.01)
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Fig.4 Spatial distribution of OPPs in sediment of Caizihu Lake Line of
the project of leading water from Yangtze River to Huaihe River
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Fig.5 Concentration relative ratio characteristics of OPPs in sediment of
Caizihu Lake Line of the project of leading water from Yangtze River to Huaihe River
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Fig.6 Risk quotient (RQ) of OPPs in Caizihu Lake Line of
the leading water project from Yangtze River to Huaihe River
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Tab.2 Spearman’s correlation between OPPs in water of the project
of leading water from Yangtze River to Huaihe River
EY BRI R =k R R AR KRR CREE R AR WERE IRIERE
Compounds ~ Acephate  Bromophos Carbophenothion Chlorfenvinphos Dichlorvos Omethoate Ethoprophos Naled — Pyrazophos Monocrotophos Paraoxon Sulfotep
LI 1 -0.441 0.664 * 0.336 0.262 0.700 * 0.531 -0.136  0.706 * 0.413 0.231  0.035
Acephate
SR
I 1 -0.413 -0.336 -0.548 -0.255 -0.434 0.018 -0.308 -0.399 0.028  0.157
Bromophos
ek
s 1 0.804**  0.786* 0.573 0.769** 0.464  0.650* 0.273 0.049  0.000
Carbophenothion
LR
. 1 0.714* 0.227 0.545 0.500  0.322 -0.014 -0.091 -0.357
Chlorfenvinphos
e
uﬁlﬂm 1 0.024 0.714* 0.821* 0.048 -0.143 -0.429  0.079
Dichlorvos
H I
FRAR 1 0.309  -0.200 0.836* * 0. 464 0.518  0.228
Omethoate
R 1 0.209  0.273 0.175 -0.371  0.017
Ethoprophos
IR
Naled 1 0.227 0.145 0.082 -0.381
SE R 1 0.692%  0.706* 0.044
Pyrazophos
V&L
o I 0.559  0.00
Monocrotophos
X4 | ~0.0%6
Paraoxon
RIS 1
Sulfotep
T R BEKTR0.05;5 + « FIRBEAKFH0.01,
Notes: * means correlation is significant at the level of 0.05; * * means correlation is significant at the level of 0.01.
®3 SIIIFEIRXTHERRYDARENBERGZ BHHEXHE
Tab.3 Spearman’s correlation between OPPs in sediment of the project
of leading water from Yangtze River to Huaihe River
EY IR R =k TEHE BEdE RURR KEBE OREE ERE AR XPERE IREERE
Compounds ~ Acephate  Bromophos Carbophenothion Chlorfenvinphos Dichlorvos Omethoate Ethoprophos Naled Pyrazophos Monocrotophos — Paraoxon  Sulfotep
LI 1 0.236 0.491 0.721 * 0.636* 0.455 0.055 0.45  0.636* 0.467 0.406 0.539
Acephate
SRS
I 1 0.673 * 0.030 0.612 0.612 0.297 0.248  0.200 0.539 0.188 0.455
Bromophos
ok
?@uflﬁr . 1 0.018 0.600 0.164 0.709* -0.055  0.103 0.127 0.079 0.612
Carbophenothion
IR
. 1 0.224 0.345 -0.406 0.248  0.636* 0.273 0.382 0.115
Chlorfenvinphos
53]
ﬁﬁjﬁ 1 0.770**  0.115 0.709* 0.430 0.733* 0.285 0.673 *
Dichlorvos
e I L
FURR 1 -0.236 0.818 * * 0.539 0.964 * * 0.491 0.358
Omethoate
KL 1 -0.321 -0.261 -0.152 -0.091 0.285
Ethoprophos
IR .
Naled 1 0.479 0.867 0.297 0.309
Pyrazophos 1 0.442 0.879 0.103
A 1 0.3% 0.430
Monocrotophos
.
XA 1 -0.285
Paraoxon
AU 1
Sulfotep

T FREHAKFHR 0.05; + = FREHKT-H 0.01,

Notes: * means correlation is significant at the level of 0.05; * * means correlation is significant at the level of 0. 01.
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=4 SIILIFEIRETFHE
ANBERAEKRMITARY Z BEHEXE
Tab.4 Spearman’s correlation of OPPs between water
and sediment of the project of leading water

from Yangtze River to Huaihe River

14E4Y Compounds R P
LR I Acephate 0.515 0.128
LA Bromophos -0.418 0.229
=il Carbophenothion 0.733* 0.016
# 2 Chlorfenvinphos 0.236 0.511
T Dichlorvos 0.829 " 0.042
SR H Omethoate 0.150 0.700
KL Ethoprophos 0.200 0.580
VR Naled -0.083 0.831
SE I Pyrazophos 0.733 " 0.016
A3 Monocrotophos 0.745* 0.013
Yt 48 #5 Paraoxon 0.806** 0.005
VEIERE Sulfotep 0 1

e ox FRBFKFER 0.05; = * Fm BFHAKFER 0.01,
Notes: * means correlation is significant at the level of 0.05; =* =*
means correlation is significant at the level of 0.01.
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RGO MV W s . AT+ 12
Ao OPPs 75358111 /K 33 A2 285 XU, B8 AR 450 5 18 /K
AR (AT 8BRS K A= 25 AR Gt i ML {ELR T
1, JHe v DR R 2 sy i i i e A 28 XU 8 9
B \ = W R R R A SR T W 2 s g R B
HAEGR RSB (RQ > 1) JEHE C.D H fI K
X 4 ANl gl OPPs KUK #5 (RQ > 10 000) , X AT
AE -5 10X 2 i [X 18 A< 24 (5 FH 0 4500 b Jel ™ ol 25 4y
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25 R R R AR 25 R B R K
%

57K OPPs M HE, KHR 70 ol 26 B D0
Prrf OPPs G i TOK R B, JUHOZE A Al
C 3 Rl AUDTR G o T At 0l Y OPPs
HAR. A B TSI TR TR SR TR A
ST, HACR 73R K & LA 3, C
b L TS TR X JH 1 oA A A T /N X S —
A T 2 R AR TG A A 75 K A B A
FEOZ X B OPPs ¥k FEAR By, $ /s T RE R T
A FIC ool AR R R TG 5K AR IR OK LA JH]
WA E ARG , = EozoK S B S R T
VOB AR SRR 5 BURY
OPPs 5 1 B H BRIy 22 53¢, I H: J5U IR ] g
T s BRI K 58 T R e o TR i A T PP
25k B BE L RAR I A T LK, FHAE DT
Yok o oK 4 5 R AR TP K, R K e
FEAGRAIT AR D, A H T OPPs [YH R, 10
IR S8 8% g OPPs 70 [ T Ry ol B 43 9%
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Distribution characteristics and risk Assessment of organophosphorus
pesticides in Caizihu Lake Line of the leading water project from Yangtze
River to Huaihe River

SONG Jing'?, LU Dan', DING Rui'*, ZHANG Xiaoke'"

(1. College of Life Science, Anqing Normal University, Anqing 246133, Anhui, China; 2. Engineering Technology Research
Center for Aquatic Biological Protection and Water Ecological Restoration, Anging Normal University, Anging 246133, Anhui,
China)

Abstract; The Caizihu Lake line, one of the important water delivery lines of the leading water project from
Yangtze River to Huaihe River, was selected as the research object. The pollution level, distribution
characteristics and ecological environment risk of 12 kinds of organophosphorus pesticides ( organophosphorus
pesticides, OPPs) in the water and sediments along the line were tested and analyzed. The results showed
that the total concentration of OPPs ranged from 112.8 to 1 781.4 ng/L in the water, mainly in bromophos,
carbophenothion, and ethoprophos; and ranged from 290.33 to 13 105.25 ng/g in the sediments, mainly in
ethoprophos, sulfotep and chlorfenvinphos. Compared with those in water and sediments from other areas in
China, the main types of OPPs pollutants in the Caizihu Lake line are quite different. The results of the
ecological risk assessment of OPPs in the water showed that bromophos, carbophenothion, and chlorfenvinphos
showed high ecological risks (RQ > 1) in the entire ofCaizihu Lake line, much higher RQ of OPPs risks
appeared at C, D, H, and K these four sites (RQ > 10 000), and dichlorvos and sulfotep in most observed
sites showed medipm (0.1 < RQ < 1) or low ecological risk (RQ < 1). The results of this study will not
only provide the necessary basic data for the long-term tracking and evaluation of the ecological quality of the
water environment along the Yangtze River to the Huaihe River, but also provide a scientific basis for
assessing the health risks.

Key words: Organophosphorus pesticides; environmental hormones; Chaohu Lake; Caizihu Lake; the

leading water project from Yangtze River to Huaihe River; risk assessment
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