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 EEFRRNE RV ORI A, X EEFAZ ) ISR 4 AR X 4R R E T K95 CPO1,
CP02,CP03.,CP04 1) 4 Rk FERHAT T S MEREMEIRE , [FIBS X AKAEEAT T4 73T - G5 R R, 4 FoKHERXT KBRS 24 h-ECs, 43514
0.29%.5.12%.0.83%.1.99% ; St &V MY 96 h—ECs, 4351k 11.04% .50.44% . 12.21% .41.66% ; X} 3245 /R UK (4 & Y3 1 2645 Bl
95%.66% .88%.75% . AtRMZERR , CPO1 HF i EES YA RY S D BEE IR B MY I, CP02 i Rl it RA
DERCER RS 1,2- " E LAY, CP03,CP04 Y R ES YA R RY S 2 MYt . RIS R S g R A
FBIF RSN, 3 AT A U B R 4 A — 3 B S R AT B, VT DA R TS R K RIS Y s 1A, BRI 1 1
TR DX, (R B 4R HLTS Y W R A ER S RE I SRR B , D sttt — 28 fE RS XU TR Al SR AR

R V5 YL KA RS ; $o 2 /RONER s BX AR s V5 4u st s U 174

hESHES . X8302  XEIFE:A  XEHS.1672-2043(2011)01-0042-07

Ecology Toxicity Diagnostic Research on an Abandoned Pesticide Factory Contaminated Site of Shallow
Groundwater

SONG Xiao—wei'?®, XU Jian*, ZHANG Xiao—fei*’, ZHAO Xin*, LIN Yu-suo>*"

(1.College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2.Nanjing Institute of Environ—
mental Science, Ministry of Environmental Protection of China, Nanjing 210042, China; 3.State Environmental Protection Key Laboratory of
Soil Environmental Management and Pollution Control, Nanjing 210042, China )

Abstract: Daphnia magna, Scenedesnus obliquus, Vibrio fischeri were chosen as experiment materials for acute biotoxicity tests for the con—
taminated shallow groundwater of a former pesticide factory site. The samples were analyzed qualitatively and quantitatively. The results
showed that the 24 h—ECy, for the Daphnia magna of groundwater sample CP01, CP02, CP03, CP04 was 0.29%, 5.12%, 0.83%, and 1.99%.
The 96 h-ECs, for the Scenedesnus obliquus was 50.44%, 11.03%, 12.21% and 41.66%. The Vibrio fischeri test results showed that the
light—emitting loss of CP01, CP02, CP03, CP04 was 95%, 88%, 75%, and 66%. Chemical testing results found benzenes, olefins and alkane
in the contaminated groundwater. The bio—toxicity test results exhibited a good correlation with the chemical test results. The toxicity effects
of three kinds of experimental materials are consistent. This research method is simple, rapid, and can be used for water toxicity screening and
rapid diagnosis of toxic pollutants at contaminated sites. Preliminary data can be obtained for estimating the joint toxicity, which will benefit
hazard identification and risk assessment.

Keywords: contaminated sites; Daphnia magna; Scenedesnus obliquus; Vibrio fischeri; joint toxicity; pollution diagnosis; risk assessment
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B BT BRI TV I Y Gt B R | X shs B
Gl 2 BOERE AT —UOT A AR, I BUE R/NX
5 A EREERAR, RTABE RSB R , i
IV B 75 R DL R & 5 12 W R A BRI 3R
2R —20 5 EBURYE . Gt is YL iR A2 Wil B R 1L
FOMTERA TR R R E e B B BT 2
T i S BRSBTS A SR S s AR 0 4
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AOXERE, TR Yt T DATRANX T A 2 ,
REAS PR R BT RN RIS SRR DL . I, A
B RIE YA B AT A YRk A, 15
e A Yk e 45 R B 105 et A [ IX
A TSRS R SR G TR, WIS TS Y b G
AWt it — I RS R B0 e R A5 UK
PO RBEL BB SR SRS

R EZZ BT 20 22 80 4E A Hn it fil 2 T
XA it A YRR RN B9 — R U BRES T AR R,
WK EIMRE R ET 5 a5 1R R RAR KSR
WIS , RSk 1 B — TR — R B
At BRI YR N E R, FUE S
TSYAFAE , AL T BAR B REUE R ERSF L
SR, AELR H IS TA] | 3% P LR A i B S AT el
T B B S PR i P 32 BAR KPR, tesh, AR S
YIBe2Z AR DR B DU A, S iR
Y FA A b B — gy oA P A TRT Bk , DRI 1o P A
Y175 1 X ER R i AT 2R B T MR DU A2 RE A G
FR DR _E A28 b AL

RELEE RHEWRE EOLER B AT a4
Yy, B FEARGE R A SRS R BT
JOEFH TR A2 A XU TR L Tl Bk <5
G, (2R T G R—F oy £, B RIS
PG LTSI DA RGE™, BT YO
B RTSHALT IR R AT, S K Ak
ZRERAER M T KRR S BHE AR B K E
Lrp FEAS R RSB R A B G B A AL B ]
AE BT A A T IE , OBk AR A B R G P K
B AR AR R 2 A ), WIS R K
HEAEBREAFRFREYINGEE it —PITRSE
FIR USSR AR o

1 #BE57FE

1.1 #&

B h FEA TR RY SR R E
R YT fa T A H, KFER B BK b ETE I A
o oy 1 RN N [ 0 o k= TPy s A Y O
X EIERIPEHEN bR TENF N 57
P )T R RE B SRATE 5 58 IR RE ISR AR UAF o JEUK AR
CPO1 ) pH {E Ry 7.49, 5B E AN 4.8 mg L7, B 5
FURBE AR, B2 MO € ;CP02 /Y pH (AN
7.69, EHEALIH 6.5 mg- L7, FREMAK, A RIR
#4,;CPO3 (1) pH (B K 7.35, VA fRE 20K 7.2 mg L™,

B 2R A, B ;CP04 1) pH E2K 7.53, %
AL H 6.9 mg- L7 B RIRE (A, B,
1.2 R4

KB (Daphnia magna) SEH % 54T, ARHE
P R HE IR WG R (IR AR 47 (20+1)CT, 130 A v
¥k B Rl —BHA KA R = 44 T 3R 3 AL
A 6~24 h AN I

#H 4 W 3 (Scenedesnus obliquus ) W B " [E B2
BerK A A MBI 9T FIniR K B 22, SR SE S35 3L Rb
FER o BT A3 EEAE 120 °CF S KK 30 min, TG
PHAE & TR, EERR IR L 24 °C, K% (4 000+
200)1x, 120 r-min™ {8 7 R % 2255 5% X 8UE K
%R

RIEHE (Vibrio fischer:) B /RINE , —FhRig &
e, W B 4 B EHE A IR A A, VKA R R
1.3 RI&28H

[Fl—3#A% 100 mL /JMEFF 250 mL =30, IR
AR TR, B, TR pHAF S (pH/
Oxi 3401) , TH#AE & (¥ SW-CJ-1F) , B R KA
(MLS-3750) , {H ¥5.4% & (Innova 43R ) , 443 6% B
it (B A 5 H UV-2450),GC-MS (Aglilent7890A /
5975C), Deltatox fEFER M B o
1.4 RB& 7 E

R B K NEZ 24 h U EA TIBRSBEN
B3k, KR (21£2)C, EEA L0 8.1 mg-L7,pH &
HRT10 LA,

KA B SEHET 24 h BUAE , 132152 2 ME K
RIS B 1) K AR AR AR R 3 B0 5 o il KB iz
BN JEK R B i AR RS, SR U5 FE LY 1) P 4 BR L]
REOXE 5 MRBRIRERE, BIHRIRENEERER
4R, FIRTR B2 FXT IR . ARSETORIGSE R, B KR
AE I Bk B B 43 R B R : CPO1 27 0.10%
0.20% .0.30% .0.40% .0.50% ;CP02 ¥ 4.4% .4.8% .
5.2% .5.6% .6.0% ; CP03 >4 0.4% .0.6% .0.8% .1.0% .
1.2%;CP04 K 1.2%.1.6%.2.0%.2.4% .2.8% . iR =
PRFUR 50 mL, AR 5 KRR, KR
#ok =, 7E 21 COKBH T, XA B8 24 h, 5%
4 h g FRAFIESMFNIE I IFE 7% X5 B 2=
W5 2 ¥k pH 5%

R . B S HEAT 48 h TR, 1524 K AEXT
R 5%~80% 22 A5 B A KM BN T L, R
JEFEICTE B N B LT R0 8 5 MRRRIR SR,
BB EREER 3k, FBES AXTEA,
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HEMNBAES 4 1R, BETRAREE R, FKFEER
TR A Bk B R B 43 I 1R B R - CPO1 2K 5% ,10%
15%.20%.25% ; CPO2 ¥ 35% 45% .55% 65% . 15%;
CPO3 } 5% .15% .25% 35% .45% ;CP04 3} 20% .
30%.40% .50% .60% . Wi$ 3557 0 A A A B P v (1%
JEEE~0.300) 5 &M R B BEEEKAELL 1:1 Hofg] (A
1100 mL)IRAE T 250 mL =i+, 185, AN
FRZH HINA 50 mL RHEMBESEWR S 50 mL 35554, 7
{BYRFRRHLL 24 °C, 58 (4 000+200)1x,120 remin™
R RSB — R M 3E SR IR R A HrEE 96 h, B IR
24 h BU1 RFE, FHATEEEETHEE 650 nm K T E

K CHH - 3% F 3% & /R IREE (Vibrio fischeri) , R
Deltatox {5 #5223 P00 2 430 2 o ELAAIN R J7 4 h < 4Y
FIFHL A, A E B-Tox 0, KR T . OF
Fp3E R 7B RGP R E T, MERIMA 310 pL
TR, TR AT JE T 357 15 min, QO HIRERLE : BEEL
1000 pL FRBEWR ST BRI D, W i B 42
HE—HE, QKR E 1 e IR A 100
pL B &R, A 1000 pL &k 5, IRA
R, EBEHREZ G . ORI R & B 15
min ¥EFEET A5 E, HIEFRT R EXIES , F
PR 100 pL, 3 25 —HHLE . $15F
RS B 5 —HESRE R R IR ROBE. O R S
PEFPIRA RN 5 min: I B AP R IR K OGME )G , K
S —HEF KRS I 900 WL A B X 1 i 88 — HEE
t, iN5ESE , #% Stop 4% B 3l 5 min F1H, B2
B, AR SR RS X A B . @K
5 min N J5 A R GME
1.5 #iELE

K A SPSS13.0 B4 #E % [7] )5 4347 (probit analy—
sis ) A BUKEEXT R EIFER) 24 h-ECs K H 95% &
15 X[ R AK A X S B 96 h-ECs, B H 95% B 5
IX[],  [R) Bsd Al AR AR o R 2 138 A A A 4 7 3
MR FR LA

2 ER5H5H

2.1 REGRSMSMHIRE

4 FKEEE K KBRS B A RE 2 tE,
A KRIIRS , FERI S N 58, s s it H 287
AIEFEFESRE, Lashd mH¥R Lisshee ), &8
RET, 25 AN RA KB B BIET 8 3hZ
&R fEtk ., CPO1,CP02,CP03 ., CPO4 Xt K HIVE TG

EEIMEH S 100%iz M & B 53 %05 304 0.10% |
4.0%.0.2% .0.8%F1 0.6%.6.4% .1.4% 3.2%, FiRL:
BRI AT 25 W e £ KRR R M B A E R RN E R
FRAE IE IR Z5 TR, 15 H B /KRN K ALEAE sh 32 il
45 B B ok CPO1 X KB 3% 24 h-ECs, & 0.29% ,
CPO02 X K 7 3% 24 h—-ECs, 4 5.12% ,CP03 X} Kl 3%
24 h-ECs 1 0.83% ,CP04 Xf K AR 24 h-ECs K
1.99% o LAZKAE 5 R SRR B S BCA B AR AR , KAUER
iz ol 1 1 22 R YA AL AR 43 5l 4 HS CPO1,CP02,CPO3,
CPO4 X} KAIFEZ sl -2 Al £, WA 1,

HE 1 8] UE H 4 FoK RS R RS s
YERFTEH BRI RN R R . TER—H B EIK
T, REIREZ S Y BEE 2 58 B 18] 44 18 fin i 4
hn, BAE R —F Gt E A, KA s il d & 7K
TR TRV B A BE A S TN T3 0 4 KRR K ALY
EHNZAMHEIVER R CP01>CP03>CP04>CP02,

22 SlEHEE RS

BT T 4 FloKEE KX EHEEE 24 h 3533
R, 24 h BT BURRIN 2 OB B, e 45 SRR, 4 Rk
FEIFIK 24 h 5 TR 6 B /N & BRTIR OB, B
BAHREMES TS EEARK . BIEERRRER,
15 H A KA R B Y 96 h—ECso 435147 : CPO1 Ky
11.04% ,CP02 F 50.44% ,CP03 J 12.21% ,CP04
41.66% . LIZKFE R RMAT B BN AR, A4
KGR AR5 HAE H CPO1,CP02,CPO3 ., CP04
Xof ARH A AR ) A RIS 2800y 4k, TLIE 2,

H I 2 AT LUE 4 ROk A i e A K 4 il
VERFEE R BRI BB KR TER—H Rk
FEAKFET, R A A A= K B AR F & 2 28 B[R]
s, BEF—RZEeT RN, 23 REE R
W EEBE SN I . MIRTRZE R 96 h-ECy
RE 4 PR XS A A KRR A RN
CP01>CP03>CP04>CP02,

23 EAFEAMESHEREER

i 5 25 B F B, CPO1,CPO2,CP0O3.,CPO4 ) JF 7K
XoF e /R IKEE 5 min N & G #1253 518 95% |
66% .88% .75% ,10 min JZ W K& 5630 %l =R 4 5 K
100%.71% .93% .82%, B FtZE 0600 K S o Aist 1) f)
FE , B IKFEXT B IR IR 1) AOGH R 78 B kg fn - 4
T K X B2 SRR B 14 & B8 SR VB F R/ Ry CPOT>
CP03>CP04>CP02,

24 KA RPHRUEMRIELIREE

AR T B T2 50 0 AR AL 22 5 ke
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Figure 1 Dosage-response relationship of samples on Daphnia magna's immobilization
100 cpoy 10071 cpop
80
S S
£ £ o
£ £
= £
N4 M 40
H H
20
5 10 15 20 25 35 45 55 65 75
K R e S B (TR /% ) JEUACH R v B BE (BB /% )
100 cpo 10T cpog
S S
£ £
£ £
= £
N NS
4 H
0 5 ll5 2IS ?;5 215 030 4IO 5I0 6I0 7I0
TR R VA BB (RSN /% ) TR R v BB P (AR BN /% )
24h @-48h -+ 72h - 96 h

2 BIKEMFAEMEERKNEIFIE-BEXR

Figure 2 Dosage—response relationship of samples on Scenedesmus obliquus
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SRR ER S EAIRLE , BF 9T X5 hT5 Y i)
PREERE S, 5T B bR S B TR AE 05 YK iR iy
WEATHR , TEE SRS W KR A Y T s, B
ROGERE L AERE R IT R, RN ZBEER
P, e IR 1R PR B AR 5 P 975 e R R
I EE R AT A R, 15 IR R H
BRI R Lo B, RIS R AR R 4 VA W
S YL T R R A TR (BRI VR A R 4
REPAT T IZEHAGI , A BE W2k 18 BEE N
RIEVIEA .24 h F1 96 h BB =K R E BB Y
TS Y IR R )

S BAESHT 24 h BUR BAE 30% 44,96 h it
RETE 65%AA, KEIRE 24 h iR FARFFFEARHE
FEEREHTERZ AN, SHEWE 96 h LA E
BR, BHNGIHTEIE ECs ML SR AT
RIS HH I GETHER IR K, 22 R 6 A 3
5 min 1 10 min, ¥ & &7 ZBATT

3 e

3.1 RELR MEMESAAEANEEHREGES
AR LB

RELEE RHEMBE S SOt SRt g R R
EWZ 20 ATLAR H, 3 PR Y R A e B B

Z5 A FIREERE T, BRI BEH i [A] 38
AP R, 3 MR EYRXE A S FKEEA
A, RO R K A B Rk B f b, T AR AR
%, AT B R AR RE 5 B A B R AR A 55 AP
FEON R A AR . AR E ATE=
HZH B
32 £YBSHRRERSUFRNERHBXME
AR LR AT LUE 0T 4 Flok e, KRB
AU TR AR BE A SR (R P N REELAR
B, XPRARAEYRE TR AR ERK,

R2 ABEE BEMESZAFKBEER

Table 2 Results in experiment of Daphnia magna,Scenedesnus
obliquus ,Vibrio fischeri

Zul AW (FRFAE) KBmfE CP01  CPO2  CPO3  CPO4

KAFF(ECs) 8h 0.52% 6.23% 1.39% 3.58%
16 h 037% 5.35% 1.04% 2.32%
24 h 029% 5.12% 0.83% 1.99%

SHEME(ECs) 24h  2095% 59.18% 23.64% 59.60%
48h  1490% 53.63% 14.99% 49.68%

72h  13.55% 52.26% 13.82% 46.52%

96h 11.04% 5044% 1221% 41.66%

RHECREMEIE) S5min 95%  66%  88%  T5%
10min  100% 71%  93%  82%

R 1 TRUFEMER(pg L)
Table 1 The content of the pollutions( wg-L™")

KEES S
SR CPO1 CPO2 CP03 CPO4
0Oh 24 h 9 h 0Oh 24 h 9 h 0Oh 24 h 9 h 0Oh 24 h 9 h
#* 106.5 785 48.1 ND ND ND 198.8 1433 90.4 1457 1029 65.9
B 4867 3567  218.9 ND ND ND 1183 83.9 52.1 100.9 72.6 46.1
b 3 52 ND ND ND ND ND 17.5 13.1 6.7 443 315 18.4
a2 1412 1032 64.4 ND ND ND 4576 3137 2138 7765 5681  350.8
WHREMEZFZE  ND ND ND ND ND ND 9.2 6.3 ND 50.6 37.2 21.1
R H% 7.4 5.3 ND ND ND ND 182 12.8 7.5 53.9 38.7 22.6
1,2,4-=H% ND ND ND ND ND ND ND ND ND 15.2 11.3 6.7
& 8.8 ND ND 26.1 19.4 10.4 14.6 10.2 ND 41 29.4 17.7
=SB (R 50.5 37.9 21.7 ND ND ND 432 30.4 19.1 458.1 3286 2015
1,1-—82% 22.5 15.4 9.8 ND ND ND ND ND ND ND ND ND
1,2-"& 2% 26597 19085 12035 2037 1485 89.8 127.5 91.6 57.3 301 2193  137.6
1,2-—& ik 23.1 16.7 7.8 ND ND ND ND ND ND ND ND ND
1,1,2-=82% 24.4 17.8 ND ND ND ND ND ND ND ND ND ND
JRRX-1,2-—8& 2%k 203 13.9 7.8 ND ND ND ND ND ND ND ND ND
=R 40.8 27.6 18.2 ND ND ND ND ND ND ND ND ND
TR 25 9.5 7.1 ND ND ND ND ND ND ND ND ND ND

E:ND AARMA F B ey i & T st R, T,
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BB F R A A o 2T A,

R T #E— T A RIKEERS 320 W i B 1 2=
5, XOKEERTE YR FE R HAT T E e 25
BT, M9 12 3 1L ) 75 Y IRARRAE , SR GC-MS J5 kA
W% &AWL (VOC) R4 KA P (SVOC),
Kl A U7 2 B 36 [ EPAS42.2 1 8260B FRife 8,
TR R E R 3.143 A5 358 R bR AR i 0 v O
2 (n=T) , K45 5 B FAR R A i FR L3% 3

EFRIZE R BN KPR B RYE T
KEKPEERTEEY, HhRESNNEE
Y, Hb 3 FERYEEEAARBRER “=3E
F 0 NRAERR FIAK AR A A — e A, FEZR
REVE R BEHOK T B TREE , LR Z 30 R
MEHEKERETFTE, RE (FKAERERME)
(GB 3838—2002 ) H3%:f 48 F A= Tk F /K bR 7K R Ao
2R, MRS HE T RE, 47150 0.7.0.3
mg- L™ F1 0.5 mg- L™,

3 3 TLAF H,CPO1 Ay R EIS Y RN
B3, &% 1,2-25 2%, CP02 Riis e i R A
DE1,2-TR LM AR S, CPO3 H g B 5 YL
YR R E R 1,2-Z R LK, CP04 i) 22
BYYICAZE R GRS A 1, 2-

LR RBIRE AP R 45 R
b2 s ARt , CPO1 Hhys YuiRi kR £, &

BEA, HEWSUN MK, CP03.CP04 k2 ,CP02
BRYIFRE D, SREAE, B E WEFEEERAE
B

4 i

CPO1 XK BIRRAY 24 h—ECs 24 0.29% , X 344
B 96 h—ECs 24 11.04% , X 2 2 /R IR B AY & 4l
A 95% ;CPO2 Xf KFYENY 24 h-ECs Ky 5.12% , %t
RIEMIER) 96 h—ECs 2y 50.44% , %} #54: JRINBE B &
4 F K 66% ;CPO3 Xf K I 24 h-ECs
0.83% , X RHAMHEERY 96 h—ECso iy 12.21% , X} F5 /R
IRBE B & 2k 88% ; CPO4 Xt KA 1Y) 24 h-
ECsx 4 1.99%, F&tAEMHEAY 96 h-ECs, K 41.66%,
Xof B R SIRER 1) R JEAM I Z Ny 75% WA LIS H 4
R K BEXT K A A2 W 2 M J AR DU A K2/ Ry
CP01.CP03.CP04.CP02, A¥E R4 R 5%
SIHT RGBT A M

KA RAEMEE  ROERT R R T5 e i 55
IKEER 2R WATR A, N X 3 A=Y
FINTER R AE AT, BATKER/N
YRR B 2 5 ARSI A, RS B = Ak
MR —2 T X 3 AR Z XA HUESEES,
OB HE 2O | 4 TH b S B A7 b T R B AR 1Y

AR, B I 5 S BB IX 8, 32 R S b A B AR

AN =5

R 3 AERHOEETEMER (mg L)

Table 3 Major pollutants detected in water samples(mg-L*)

. IKEEREE AL S i gL
CPO1 CP02 CP03 CP04
EERY p:3 0.418 ND* 0.448 0.245 4.47x10°
2253 1.950 ND 0.258 0.170 6.17x10°
V&3 0.023 ND 0.037 0.074 5.15x10°
RS 0.566 ND 1.017 1.299 7.26x10°
X — B R 0.010 ND 0.018 0.084 5.00x10°
Lol 0.031 ND 0.041 0.088 4.36x10°
1,2,4-=H% ND ND ND 0.025 3.84x10°
oo ZEER 0.036 0.033 0.034 0.068 8.19x10°
=8P Be(& L) 0.204 ND 0.098 0.767 3.57x10°
1,1-—& % 0.087 ND ND ND 4.52x10°
1,2-—& 2% 10.688 0.274 0.274 0.510 7.43x10°
1,2-—&%e 0.090 ND ND ND 6.35x107
1,1,2-=& 2% 0.096 ND ND ND 11.88x10°
JRR-1,2-—& 25 0.078 ND ND ND 4,02x10°
=88 0.170 ND ND ND 5.39x10°
TR M 0.038 ND ND ND 5.60x10°
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