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Species Sensitive Distribution for Aquatic Biota Exposed to Triazophos
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Abstract: The increasing pollution of organophosphorus pesticides ( OP) in water have been of concerns. Taking the widely used
triazophos as the object, a species sensitivity distribution (SSD) model was developed using a log-logistic distribution based on the
median effective concentrations (EC,;) of triazophos to aquatic species at various trophic levels, and then the model was tested and
evaluated using probability plots and good-of-fit tests. The results showed that the SSD for aquatic biota exposed to triazophos was well
fitted by a log-logistic distribution, which was totally determined by the two parameters, a = —0.478 8 and 8 =0. 754 6, with standard
error 0. 238 1 and 0. 107 8 respectively. Based on the SSD model, the hazardous concentration for 5% of the species (HC;) and the
criteria maximum concentration ( CMC ) of triazophos were 1.992 x 10> mg/L and 9.96 x 10 * mg/L, respectively. Through
comparing the HC; and CMC with the safe concentration for single-species, it could be found that environmental quality criteria derived
from the SSD model was more strict, and closed to the real ecological environment. In addition, according to the reported data, the
potentially affected fraction (PAF) of species exposed to triazophos in the Laizhou Bay ( Bohai Sea, China) area was 0. 36% predicted
by the SSD model, and the corresponding risk might not be significant.

Key words: species sensitivity distribution (SSD) ; triazophos; hazardous concentration for 5% of the species ( HCy) ; potentially

affected fraction (PAF) ; ecological risk assessment
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Table 1  Acute toxic data of triazophos
5B W% By /gL Siik
48 h 96 h

0 [P 3 Anabaena flos-aquae — 12.620 0 [19]

FI 2 8 i 1 Anguilla japonica 0.0900 — [20]
B R EIK Apocyclops borneoensis 0. 006 8 — [21]
1 Artemia salina 0.8000 — [22]
R Boleophthalmus pectinirostris 0.009 0 — [20]
B Brachydanio rerio 7.4142 6.404 8 [23,24]
LREEYN Y7 Y o Bufo gargarizans 5.090 0 5.090 0 [25]
T E S g R s} Bufo melanostictus 3.0700 1.700 0 [26]
e 1% Bullacta exarata 0.876 0 0.368 0 [27]
JINER Chlorella vulgaris 0.024 0 — [22]
2% Bty I r % £ 4)) £ Cirrhinus mrigala 0. 065 0 0.0500 [28]
RAKHE Colossoma brachypomum — 0.060 0 [29]
A 4 Ctenopharyngodon idella 1.7300 1.5000 [30]
fifl £ Cyprinus carpio 1.5502 0.9930 [31,32]
KA Daphnia magna 13.8100 — [33]
H R [ R Exopalaemon carinicauda 0.008 9 0.001 0 [34]
V9 [T ke A s Fejervarya multistriata 8.0000 6.4300 [35]
i £ Lateolabrax japonicus 0.0820 0.0310 [20]
1 Liza haematocheila 0.004 4 0.0029 [20]
H < KR % Macrophthalmus japonicus 0.5200 0.2700 [34]
) 23 o A Microcystis aeruginosa — 13.4700 [19]
18 Bk Misgurnus dabrvanus 4.8510 3.7710 [36]
T I A 0y Moerella iridescens 1.1850 1.0490 [27]
B M A7) AT Monopterus albus 0.4200 0.2500 [37]
5 fie Monopterus albus 0.4400 0.3200 [37]
JELFE G DL &) il Mytilus coruscus 103.518 0 97.1500 [38]
JIE B £ %)y £ Myxocyprinus asiaticus 0.0750 0.049 0 [39]
LRNEEROE PR RAIRUN Penaeus chinensis 1.2500 — [34]
v [ X5 R A7 R Penaeus chinensis 0.0016 — [34]
KEXF IR Penaeus penicillatus 0.0530 0.008 6 [34]
[BEEA=PIEN Penaeus vannamei 0.0032 0.001 1 [22]
RSl Pseudorasbora parva — 0.008 0 [29]
15 e W Rana limnocharis 7.5087 5.5589 [40 ~42]
e it Tegillarca granosa 21.0000 10.2000 [22]
H A JEEEAR /K 3 Tigriopus japonicus 0.0163 — [21]
Je BB Akt Tilapia nilotica 0.040 0 0.0350 [43,29]

1) — i Rk
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Fig.1 SSD curve for aquatic species to triazophos

2.2 SSD A AUKS 5
2.2.1 WERERKE

B2 g T = s K A A Y 4 R A
Jei ) 0k B M N L R DA KA B A AR R R
M RT LU Y 2t 5 P B0 00 X B (e 2 B AR 43
A7 FEARTF G X RGBS 0. N Q-Q (I 3)
AL AT AR Wb 3 S P O B X BB S
RIS o3 A B2 B 3, 2% W) AT A X -8 B 3 A )
Aii . BT SSD B AV A b S T K A AR R = e
8 1) B 3 A

035 -

030 |- \

025 -

0.20 -

0.10 /

0.05 -

MREE

0 I \ I I
-2 -1 0 1 2

WE KX U/mg 1!

B2 SUHHRFREAESHEHNBEEEHLE

Fig.2 A histogram and fitted density plot of toxicity data

2.2.2 WIHEKLK
K2 hA TR 3 MUAERR %R

g . Kolmogorov-Smirnov 15 56 Anderson-Darling Vioa
5% T A ST A SSD AR AU A B0 25 . AW B B A I
&5 ] LUFE i A 3 Fh 7 3 39 A 46 4 5 R
B, RN R K AR A 38 R GE b I 45 B SR U Rk =
WA 38 174 50 SR B AR 6 40 s A 1Y 4 A .
®2 SSDHEMMUGRELR
Table 2 Goodness-of-fit of the SSD model

A6 2 7 geit it HE A

x5 K X5 =2. 664 p =0.446
Kolmogorov-Smirnov e 56 D =0.117 p =0.730
Anderson-Darling oA A% =0. 481 p> 0.050

KT BUERET 48 h AR R EHE A SSD AR
RUM A w5cbe R 1 gy B = el et Ak AR A
(1) 96 h 2tk k& d , Xt & g ar SSD B ARIIEAT T
Bk, ¥ 96 h BB - DA, FH
Kolmogorov-Smirnov £ 45 #| 4t iti# D =0.1353,p
=0.657 3, KL, AR 96 h B B T R 19 9 Fh
R AT fh B AR AS Y SSD I R I B T T 3K
T BB R ELAG A 1 3 7
2.3 HC,FI PAF fyfti%4

SSD 4 8 FH — M 43 Jhy I 18] 1R 1) 2 Al R 1)
I HFE L 1 AARE 56t R 1 1 Sk 3ROR | B A fie K
B G W B B, o Tl 2 B4 0T o A o £ pE B
WA 38 H BUE HC,. 78R BN 32 252 0 ) oA
B 5% EIAE] 95% fRIPKF, RN
T HC MR B 2 5] & B RS K. 4 C &
T 2 1) X 50322 M0 SR B0 A eR B, TR =k
SRR HCMHHR 1.992 x 10 *mg/L.



44 AR T 45 5 7K AR A o = e 9 Y 4 e AR 43 A AT 5T 1105
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=B BN 19,5 ng/L. MR BT 34519 SSD A
Y HXE R ) PAF {88 0.36% , BRZE %W E T A A
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3 i

b TF oK A = kB SSD i 4k R B Y
PR Z 8 TR ERRNIKE, e RS E
TG E Y SR Wy R SR X e R AN KA RS
RGOV A Fe g B &L E E I ME M. AR
X K AR A HC{E W T AR G S A AE
(0 EC, fH. WRtEL, 75 5% ZHm M LE T, b E
X MR AR R B O BRI R 2 2 B fE L X 4y

0 F 1 BUAT 7K 5 A v 4 ) S 5 e v o 38 ]
2K KRANE(D. magna) MBE D (B, rerio) FVE N
SZARE WO AT B R RO AR FE AR T
1 (C. carpio) YA (C. idella) BEThf KB BEE
B SE e AR ab -+ SSD ik B (R 1) B E T+
X Z BN UK A 5 RS 5 X SR YRy R
A FEVEGE R E AK bR A T 220 TR A 1Y
Y B 23X 7K AR AR 28 R G 3k U R Y 52 )

HY T = e A O 2 22 A5 T 7 58 I A 5 A
Tl = s A&, I E R LT3R 25 28K R =
WA T ) PR s 70 5 7 R 1 7K 0T b v o AN B = e
(e B PR AR U. S. EPA“H#E AR Pk A A= K
HOH 0 22K BT R i H R 48 m 7l i 4R A
HC, AT LAE 5 it B Kk B 5 1 H ( criteria maximum
concentration, CMC) , Bl CMC = HCS/Z[SO’SI: , ) A
TR =) CMC fEN 9.96 x 10 “mg/L. & A fE
SRy il A = e Tl T K A S R ) S AR S T
1B R W BRBE T e S . = R B A PR BT v DU R B Ay
2 7 e 2 0 AR 35 FR B8 3 U W), DR O A ST 58
FIRy = M gt 7K A 25 R v S 5 2 AR W Y 18 M i
.

Br CMC LAAN, 22 4 e B 5i 5 I8 A Ol = w5 3
AR B A R B o 22 Ak B R AR KO 1 S 4
i A3 Xk A= W ) A A ARG BEREAR TE AN R R B W)
W B — AR R EC,, K45 2 50 2 23 3R AR T

ELA WFFT 3R A5 B = me g X i (R, limnocharis ) W
WYY B2 (B. Ko Wl R (M.
iridescens) VRN B fin o £ (C. mrigala) 440,18 1y
AW 4 5k 0.2980, 0.0368, 0.1049 FlI
0.005 0 mg/L, ¥ & T AR 4R = el SSD #5AY #i = ih
HC, I CMC. [K i, #54 H Hr ( AT — W b 11 22 22 Wk 2
A Ry = e e A AR o 1 BB AR v 2 AN B B Y . I AT
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i— B 5t R py HEZR AR R & 07 vk, il an B A )z v
f 1998 4F U.S. EPA A iy A= 25 KU PP 46 75 7
PR AE S KR PR =20 B AL R B L 4
BT R RS A [m] B 22 5K 7 1E 2 A9 B 27 37 =22 i 6l
RE— A BR IR, AR H A gk Ry
B AT = el K AR AR S XURS: VT 38 55 B 22 1 A
SRIM , SSD K56 S8 1A Y LI 6 (1) 77 X R AE KUK, {8
T A, EAESKE M PR T Zm
N H .

AN A 58 o Al I 22 A5 EC,, # #E SSD,
SR AL 2= W BT B 1 2 2 2 8800 LA AR 38 XA 38 R 58
M) B AR i AR AT AR S e A SR Al L T
SR SSD AR N BE R W% S e IR A
SFEET SRR SSD BEADK AT BY T A= 3 KUK
PR By ST

exarata ) .

4 i

(1) 38 3 0 > T SR Bk B = i g X K AR A
Y 2 Ve RO R WS AR BRI A T RIS M T
BT X E-2 5 W A B K AR AR Y SSD Y JF
XPHHEAT T AR BG FPEAN , WA KA LB R G M E
B, T 2 X A A R G W R R

(2) MG ST Y SSD AR AU | Tl — M g (1 HC,
fHR 1.992 x 10 *mg/L, I 4 F HH =k # Y CMC {H
H49.96 x10 “mg/L. it CMC 55— 4 Fh 1) % 4
R LA PT LLE R R SSD J7 24 4 2 1 31 3%
o s o U B SRy T A AT I T B A A AR

(3) LA T3 N 25 35 3 /K A 3R 55 v 1 A AL 1 A
2 J 5], U =M PAF R 0.36% , ] Bt %
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