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Abstract; The toxicity data of 14 representative aquatic life was obtained through the ecological toxicity tests. The
aquatic life criteria for chlorothalonil in the Yangtze River Delta Region were derived by Assessment Factor, Spe-
cies Sensitivity Distributions and Toxicity Percentile Rank respectively. The acute aquatic life criteria of chlorotha-
lonil derived by Assessment Factor, Species Sensitivity Distributions and Toxicity Percentile Rank were 0.066 jg-
L', 3.00 wg-L" and 0.51 wg-L"; the chronic aquatic life criteria were 0.0089 wg-L", 0.40 pg-L" and 0.136 pg
-L", respectively. The differences of the criteria which were derived from three methods were compared and the
reasons were analyzed. Then, the recommended aquatic life criteria for chlorothalonil in the Yangtze River Delta

Region were proposed, and the recommended criteria were compared with criteria of other countries. The results
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could provide scientific basis for development and revision of the water quality standards and the aquatic risk as-

sessment in China.

Keywords: chlorothalonil; aquatic life; criteria; the Yangtze River Delta Region
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WP AR RS, DRI, WAZ0 I iR X K AR A 24575
Jepas il HFR FE XA 25 K B bR R =
T EBUAT (b 2K A58 T = A5 ) (GB3838—2002)
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Wk S ) B 1) SR, RV = AN TR R
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JEAR 2 A Al B TP A AT G i X R TR R A 2
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PRI, ARSI I VT 8 R P K 2
AR DRI, B 10 T 5 2 K SR B A
R T e T RS A LR A T A B R 27
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1 #1157 % (Materials and methods)
1.1 5k
L1l Ry Fh

75% A K S BORL B AR 5E T B A R AR )
BHEABRA Al AL,

1.1.2 Rl
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55 R aE A
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AN R BEEHE S 7 X P A S i 1) SRR [ . F
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D10 YRR BRI RO . TELRG B B R E R E 2
TR A I R S U R 3 BRIk B K )R
i T AV = A NI 14 R KA A, 5
BF 6T 13R mET 3AEREN, EHE TRE
KAT =AM OK AR A S R G0 F 25 AT
REZSRE, Aikg B ARz 1,

1.2 X5k
1.2.1  2MEsEtEil ik

(DRI KT AR R RN A2 oY 2 8 4 9 Tk
A=A ) bR R R

KARE KITAL R Th ARG e HATRIE 5
B rr AR ORI B A0 AR AL /N RS
9 FuKAEY 2R IRE S (LR AR L
VP ) T
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Table 1 Test species and their characteristics
SI AL Y4 Fx PrRbERRAE e
Taxonomic status Species name Species characteristics Source
RIS KKK BEA 27K Ak .
Cnidaria Hydra magnipapillata The Hydra magnipapillata of no outgrowth
Hh A (5 R A 0.1 g |
ARSI Cipangopaludina cathayensis Average weight 0.1 g
Mollusca B MR KT 0.053 g .
Radix lagotis Average weight 0.053 g
S FIE S T 3R 3 ARLLE A 6 h~24 h M4
e
. Young daphnids, aged 6~24 hours, have been trained 2
Daphnia magna
more than three generations in laboratory
KA SEYARTE 19.00 g
WS . . . 3
Sinopotamon yangtsekiense Average weight 19.00 g
Arthropoda
ARG SFHRTE 429 g 4
Eriocheir japonica sinensis Average weight 429 g
ERSELL PRI 0.24 g s
Macrobrachium nipponense Average weight 0.24 g
il f21 TFIATE 543 g S
Carassius auratus Average weight 543 g
Wit TFEYATE 1.59 g .
BRI Pelteobagrus filvidraco Average weight 1.59 g
Chordata SN 173 FHAE 01 g ;
Bufo gargarizans Average weight 0.1 g
Ptk PR E 0034 ¢ g
Fejervarya limnocharis Average weight 0.034 g
LR /R Ak T X R A .
Chlorophyta Chlorella pyrenoidsa In the logarithmic phase
R I Y g 1
W TR Spirodela polyrrhiza In three leaves or four leaves phase
Angiosperma I =P

Lemna minor

In three leaves or four leaves phase

1, B UM RS A AL 2A 2258 2, R B AR AP o s SRR B S 9T 3, Wi VLA N 11T 5 4, YL ORA WE s K T R S 9T 5 5, 1 e T 7K™ Bk 2 5
Bt 56, M s RS T 7, B R TN ER X5 8, ZE RS BT AR

Note: 1, College of Life Science, Nanjing Normal University; 2, Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection; 3,

Huzhou of Zhejiang Province; 4, The Marine Fisheries Research Institute in Jiangsu Province; 5, Nanjing Institute of Aquatic Science; 6, Model Animals

Research Center of Nanjing University; 7, Qixia District in Nanjing; 8, YangLiu Town Xuan City in Anhui Province.
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WL I 10 sk il 30 A= ) v 2 B2 0 A B K BE T
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SR A iG55, F 24 h 48 h .72 h f196 h
FE R ZEFINE el 30 A= vh B4 DL RN SE T4, FE T
ARG Y R LS K R TG B N B EL T T
BoE RAET, R ARG R B N R i )
2 Fh N TG I B E A AETS, F Trimmed Spearman-
Karber AR50 E 4 96 h 1) LC,, [ .

G)IF MR I 2

TR ¥ S vk R PR T 1k, B BRIk 24
MRy 2% 221 -7 A KAl kg )

PRI « e 1 i ) 25 1, AR K W TRl B 1547
T BE LA —A 25 (AT R4, AN A BRALA 5 B
RIGAEY), AP E 3 A EE i E IE 2
R BE L L

TE 2R . 7 T3 50 B0 114 VA S TR N D —
FLlA R 5~T7 AN R, FF s IR IR, &
MNP FNZS AT AR EEE A EE S
WRIF MBS BRI e S R 2 2~4 Rt
HTOUREE NS, T0d3d5dM7 dEmf
SUESFN I S i B B2 B FIFE T 15 5, Trimmed
Spearman-Karber 3118773 7 d ) EC,, 18,
1.2.2  1&PEREME %

(1) R I E ()12 P 3 Pl

REIEAS M B 50 07, S BTk 2% ik
T 211 - R R EA g )y ™

PRI - e 1 a0 1 45 0, DABEK W [l B 1527
TR — A2 X R, A B A 1 H
A, 15 10 ANEE B 12 i vk L

TGRS W TS A SZ A B, DU 4
TSR ORI — A 5 R L
T GEHED e BE I ) B RBCA KT 3.2, I a5 1
X B8 BRI 2 xR 10 AN E R,
ANEE 1 R, e 21 d, BRI 0
FERF TR A AR 0 BT = (R W, S RS 4l ik
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S5 5 4l R i AP M T PR B s AF AP I
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1
> P-(XJ/P)/4 M

L=(Y, InGMAV- SY, P)/4 2)
A=S./0.05+L 3)
FAV =¢* 4)

K, s (L A PEEREPR WA B Rk
X ; GMAV (genus mean acute value) Ay g P F- 44 2
P41 ; FAV (final acute value) A2 aME{H

RN A 2 PE(ERR L 2, RIS 21 5 i e K
W (R ERREE) , AN .

SRR KR B (B SR () = B A S (2

(D FEME % SL Uk FE (M2 PR L) A 4 =

S LS VAR | e ZAH ) (BRI B3 28 5% B (B U /S
(H AR SR W B, B M (FCV ) R
A RO B 5 DA e 2 2B L O ik AR O MR 1 22
WeRE, LA (FPV ) LIRS Tk A= fE Y B 1
TR A R T Y B IMBEAE R e A YME . AR R E
(FRV ) i8I BT AR 3 78 Sy (1) B 7 B 5 B 0 1
R SVFH LR B (B A2 A CER IR 2 D
R A] B FHER A B A BT s ()8 L5 Y i AR

AR R B GEE R T G SR B v i ek
1H) ; Q) A TR 15 Yoy 1) A 4 5% BA (A
FRV =MPTC /|BCF

1 FRV A% B fE(mg - L ); MTPC KA

VFHZKR R (g -ke™); BCF AT AR L kg ),

2 %53 (Results)
2.1 JKAAY BRI 4
FRHE K A A 1 e T A T B R
BT = AN L 14 FACRMEK A A ) 2k
B A S E RS PR A S, S5 SRR 2 FNER 3,
M2 2 Al UL R RIKAE A 2tk Bt A S 22
AR . A REIERAA LAY R IR R R RIS K

x2 BHEBHCSL=AMNREKEEMHRESEINER
Table 2 The acute toxicity data of chlorothalonil to
aquatic life in the Yangtze River Delta Region

Al
‘ B ]
Yyl 6 4 Toxicity A(mg-L™)
Species Test period X Endpoint value
endpoint
/(mg-L)
FL3Je kg
JAIIR 96 h LCy, 0.00132
Hydra magnipapillata
e 42
R . 9%h LCs, 8.77
Cipangopaludina cathayensis
Je s Mg
2');2? I % 96 h LCs, 28.09
Radix lagotis
EI;J\‘)Z
S 48 h ECj, 0.11
Daphnia magna
KT R g
‘ - . 48 h LCs, 360.5
Sinopotamon yangtsekiense
rf-:»fhg;jz i
MRS ey LCy, 366.0
Eriocheir japonica sinensis
H AR N
A 48 h LCy, 049
Macrobrachium nipponense
i
. 96 h LCs, 0.06
Carassius auratus
il
. 96 h LCy, 0.074
Pelteobagrus fulvidraco
PN 17
A 48 h LCs, 0015
Bufo gargarizans
PRl
T . 48h LGy 005
Fejervarya limnocharis
I/ R
Hnk , 72 h EC, 0.24
Chlorella pyrenoidsa
g
oo 7d ECs, 042
Spirodela polyrrhiza
et
i 7d EC, 142

Lemna minor

*3 BEBEMNKIL=ANREKEEDHEESEREER
Table 3 The chronic toxicity data of chlorothalonil to
aquatic life in the Yangtze River Delta Region

== b}
Pl RS fug-L™)
Species Test period/d . Endpoint value
endpoint !
Apg-L7)
KA
21 NOEC 7.65
Daphnia magna
pie il
28 LOEC 12.5
Pelteobagrus fulvidraco
KE
28 NOEC 12.5

Danio rerio
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15 96 h-LC,, fH M 0.00132 mg- L™, Xf 4 264 Y a5 1
B, KT A2 48 h-LC,, M9 366.0 mg-L™",
2.2 AN[FFEHER KA A Y WA
2.2.1 WNHETFE

VRS iR 2 WL A 2R
AP, KEL KRS E R I Uk, L 96 h-LCy,
9 0.00132 mg- L, AW IR TAER AT 14,
U, B 20 VE VAN B, H R KA AR ) Ak o
WE(E M 0.066 w gL,

P SEMEE A R K A A 2 v (E

B DA e ¢ 2tk 18 o LU T R K AR R g
SEUE(E , RSB B KRR B
i FURE S 1Y 20 B PE 2N BC,, 8 LC,, BR LA 2
PEREME 2 85 NOEC, 15 B 45 W Fh it 218 M 1, 4%
JE W= WU A, E O R A g
WHEERWNE 4, HERRNEREKEL S
PEREUEME M 0.0089 pg L7,
2.2.2  WIRMEURREE Ak

SV IE S L T A R B R
BT B AN I ) REUER WL 5,

x4 BRBERZLIJEMHR
Table 4 The final acute-to-chronic toxicity ratio of chlorothalonil
YR 2L A2
1y AR (mg-L) 1B PEAT(mg- L) S - ,
) The acute-to-chronic toxicity =~ The final acute-to-chronic
Species Acute value/(mg-L") Chronic value/(mg-L") . . . .
ratio of every species toxicity ratio
KABE Daphnia magna 0.11 0.00765 144
BE 44 Danio rerio 60 12.5 48 742
H#5ifa Pelteobagrus fulvidraco 0.074 0.0125 592
x5 BHHBENMNEHIEEREMEERBEE

Table 5 The species mean acute values and cumulative probability of chlorothalonil to aquatic life

il Py PR (mg - L X4 {E (In
W o JErTE R me- L) I BRI P -1115
. Species mean acute Napierian logarithm . .
No. () Species Cumulative probability P =1/15
value/(mg-L™") value (In)
FL K
1 FH% J@‘ . 0.00132 -6.6301 0.0667
Hydra magnipapillata
TE R
2 AR 0.015 -4.1997 0.1333
Bufo gargarizans
?X m
3 . " [%, . . 0.05 -2.9957 0.2000
Fejervarya limnocharis
i
4 . 0.06 -2.8134 0.2667
Carassius auratus
pe ki
5 . 0.074 -2.6037 0.3333
Pelteobagrus filvidraco
E!?X
6 S 0.11 22073 0.4000
Daphnia magna
A%/ NER T
7 el :k‘*, 0.24 -1.4271 0.4667
Chlorella pyrenoidsa
i
8 . . 042 -0.8675 0.5333
Spirodela polyrrhiza
H A It
9 z!:(n F 0.49 -0.7133 0.6000
Macrobrachium nipponense
10 o 142 03507 0.6667
Lemna minor
5[5 H 42
11 , rh*m - , 8.77 2.1713 0.7333
Cipangopaludina cathayensis
12 Z)&S} My% 28.09 3.3354 0.8000
Radix lagotis
2. QI,ﬂgcr
13 . RiTERR . 360.5 5.8875 0.8667
Sinopotamon yangtsekiense
Ayt
) Nicy
14 PR 365.98 5.9026 0.9333

Eriocheir japonica sinensis
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K1 R AR sigmoid 3 2%k sigmoid 4 2
$ . Gompertz , Gaussian #5181 & (1) Wy Fh USR5 A
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AR, AL 28 R M 0.9912, M itk, R H
Gompertz FBHIAEH Y 5.9947 pg - L VE K A HE 09
5% J Y] 1 3 W B (STHC, ), Ay a1k 5 v {1l %5 T
STHCBELL 2., BT LA, B BB KA AW 2otk JE i E
9 3.00 pg-L"',
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The fitted species sensitivity distribution curves of aquatic life to chlorothalonil by different models

2.2.3  FMEA ST E

FEE B U B (G T v ) 9 5 AR 1 B
XA = M PR IOK A 2R W i 2o 3 v s, 1T 5
IR S YT 2 2t (A B IR I Y SRR AR
JEIERE 4 A BB R HEE 0.05 )8 N 2tk
HGEE 6), TR B AVEE,

BB AN R (1)~ @), H A & Atk
fH4 1.01 pg- L' G20 e 2 ERR L 2,153
SR KR (AR E(E) R 051 wog-L7

FLMEE SR B (1B M) AR R R
SPEHET I I AAB VR ZAE YA TR A5k B
=R/ ME B A FE R SR R R TIEMER R
W DA e 28 S8 Mk LU ) 7 i AR U B M, I
LB 742 AN EME N 0136 pg-L' . H
A T TE R ARG 58 FE RN ) B R 4
FF 2) A WL, B AR /N ER X RN S U, 72 h-
EC5, ok 024 mg-L™", RIIL 1 VS e 2 M YME R 0.24
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Table 6 The basic information of four genus of the cumulative probability closest to 0.05

J& W 2 (GMAV)/(mg - L)

JF5(R) J&(G) KBMEAR(P)
The genus mean acute value InGMAV (InGMAV ) . . Jp
No. (R) Genus(G) Cumulative probability(P )
(GMAV)/(mg-L™")
4 #JE Carassius 0.06 -2.8134 79152 0.2667 0.5164
3 Wik JE Fejervarya 0.05 -2.9957 8.9742 0.2000 0.4472
2 W% Bufo 0.015 -4.1997 17.6375 0.1333 0.3651
1 JKUEJE Hydra 0.00132 -6.6301 43.9582 0.0667 0.2582
SRAN(Y)Sum (X) -16.6389 78.4851 0.6667 1.5869

mg- L PR A P AR BRI, T LA AN
TR R . DR, RV R M A ok P U 4418
PEE AR ZAEYE P B /N B A G S 2k
JE40.136 pg-L',

3 itif (Discussion)

AW FELETT R 71 B T 0 VL = A D i 4k 14 Ao
IREMEAK A A SRR RN 3 FhoK 2R 2R W18 1 2 1
AOEER L, 70 02K TV IR 3k (Wb U o0 A1 0
AEEME A - B PP e 5 T A s K AR AR 2k
FIME PEREMEE A5 R W3R 7,

KT ARESFERINBEZIREENMELEE

Table 7 The derived aquatic life criteria for

chlorothalonil by different derivation methods

APERMEN P
X ; Apg-L™") Apg-L™)
7k . . )
o Acute aquatic Chronic aquatic
Derivation
life criteria life criteria
Apg-L™h Apg-L™h
VAT
0.066 0.0089
Assessment factor
Py Rh R E 43 A 12
3.00 0.40
Species Sensitivity Distribution
R Vi R RES
0.51 0.136

Toxicity Percentile Rank

HIZE 7 AT LA Y, DA A 3045 30 0 2 v (R
FRT 5350 2 FOF AR RIS E(E . RO d TR
R E R IR T A SUR b A e S SRt = A R
{8, NS RGEEREMORT %5 R AAT ) S m] e
S ORI B AR AR R R AT
TETEPERAIR B DS 0T, 3R 5 2E0d 1% 07 1 4
KA AR

SRR U o3 A 1 S T 1 0 R ik A

S BRI F A, (R BRI A0 BRI R = Y
SEMEE AR, SO T30 | 2 80HE P I e oK
Az A R R | B 2 R R ORI 4 A ()
Rl J W JE KRR ) 2R RO X T e 2
T ICEEE T 3 B PR 4 e ) B AT T P %
FET A R I B E M R BN, 53 4h, R E
SPEHET D YR 4 BAE W2 R AT 2 AR A A
SRR PR AT AR [R5 5 T A s SRR
I HAR R A X FoK A R B E(E, BoR
BV BGOSR U S AR B
—E WHORGETT SRR W RE R IEAT TG
T R — AR 531 A BRI AR A PEAG AT DA SR A
ARG, UL 7 A T ) BE v (A Uik
F1o AT IS R I = A N K A R S R
gt HEH 2 A S 5 AR B R B AIEVE S E E Y
PR REE(E . DR K e JBOR I B2 1 1 23 BCHE 7 v
75t A0 RV A A T I R T A A R, B
BB X KA A S 051 wog-L 181
FEMEMEN 0136 pg L',

XTI E MR AR R A &
RAE T 0 Y SR, HoR T b U 23 A
AG R IE MM 0.18 g L, ABFFE R Y
FPEBURR B 43 A1 AR AR R 18 M R UME(E R 0.40 pg- L7,
K FHRETE B 3 BCHE P 12 3145 042 P B E (o 0.136
pe L' ATLUAE 3 DEUE A AR, BUE 2 7
AIREE M TR E S e RN KEESRGEMEY X
FRFHEAIR, Bk A S R G AE Y0 X R AR
g K AR B E, A3 AN IEE R R, W
S W A S S5 0L 5 [ A ST 2 R 0 — Bk

UEAh, 3 AT (b 2R K B B A A )
(GB3838—2002)7E “ £ H 2 AR T3 AR T 7K b 3R 7K U5 1,
FEE T E bR FRAE” e T AR R R
0.01mg L™, % & T AW 5 4k S th i E 3 K 2B A
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