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Toxicity Characteristic of Trifluralin to Freshwater Biota and Its Aquatic Organism Criteria
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(1.College of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044, China;
2.Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China )

Abstract : The toxicity data of 15 representative aquatic organisms was obtained through the toxicity tests. The aquatic organism criteria of
trifluralin derived by assessment factor, species sensitivity distributions and toxicity percentile rank were 0.007 5 mg-1.”!, 0.075 mg- L™ and
0.071 mg- L™ respectively. The criterion derived by assessment factor was lower, because it mainly based on toxicity data of the most sensi—
tive species, which might result in over protection for aquatic organism. The criteria derived by species sensitivity distributions and toxicity
percentile rank were close to each other, both of them were greater than the criterion derived by assessment factor. The latter two methodolo—
gies required more toxicity data to derive the criteria, which could protect majority of aquatic organisms. The results of this study will provide
scientific basis for pesticide water quality standard development and aquatic ecological risk assessment.
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Table 1 15 species of aquatic organisms and its characteristics

I'] & Yyl T4 PR
IR S KR RFLIoK g Hydra magnipapillata VA HHZF K R LA
BARSh 1] HHIZAE} rhAR 5 FH R Cipangopaludina cathayensis W 21 d, A 0.1 g, FE357% 5 0.67 cm
SR e it Radix lagotis Schrank SEXATE 0.053 ¢, FH45EE 0.7 em
B fligal RIYE Daphnia magna SIS T ER 3R E L AR 6~24 h gliE
RAERL RAT AR Sinopotamon yangisekiense Bott SEEARER 19.00 g, FHIAK 3.02 em
5% FRAE S T Eriocheir japonica sinensis AT 4.29 g, P4 K 2.02 cm
KEFURR} [ERNTEL TS Macrobrachium nipponense SERATE 0.24 ¢, FHAK: 2.70 em
HHEshP] LU ARAE Carassius auratus Gibelio AR 5.43 ¢, PR K 7.6 cm
AR g ke Pelteobagrus fulvidraco Richardson SR 1.59 g, I 5.18 em
SRR} SIREPN AL Bufo bufogargarizans Cantor FIIHTE 0.1 ¢
e Epli e Fejervarya limnocharis Gravenhorst KT 0.034 ¢
LRl ] INEREERL TEMR /N Chlorella pyrenoidosa Chick JEF RSB R
A EEkEER ikt Merismopedia sp. JEF 3B R
Yoyt FEBER BTN Spirodela polyrrhiza R SR
T Lemna minor B Y R
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Table 2 Acute toxicity of trifluralin to freshwater animals
Y RGeS E /mg - L ISR B BEE/mg L 95% 8 fF X A]/mg- L
KA K 0 0.12 0.24 0.48 0.96 1.92 96 h LCs 0. 25 0.12~0.54
rh AR IR H 12 0 1.20 3.00 6.00 12.0 24.0 96 h LCs 8.30 5.88~11.70
L aN 0 24 48 9.6 19.2 384 96 h LCs 7.80 5.27~11.54
KT 0 0.06 0.12 0.24 0.48 0.96 48 h ECs 0.22 0.15~0.33
SSURISEY 3 0 16.0 32.0 64.0 128.0 256.0 48 h LCs 67.32 51.02~88.82
rh g 0 12.0 24.0 48.0 96.0 192.0 48 h LCs 50.27 42.78~59.07
ERNEL 0 24 48 9.6 19.2 38.4 48 h LCs 15.84 10.76~23.32
A 0 0.05 0.10 0.20 0.40 0.80 96 h LCs 0.16 0.11~0.24
W 0 0.30 0.60 1.20 2.40 4.80 96 h LCs 0.91 0.67~1.24
PRI IR 0 0.10 0.20 0.40 0.80 1.60 48 h LCs 2.30 1.79~2.96
PERE 0 1.44 3.00 6.00 12.0 24.0 48 h L.Cs 16.97 —
WERNEREE 0 4.80 9.60 19.2 38.4 76.8 72 h ECs 26.03 13.88~48.81
SEA 0 4.80 9.60 19.2 38.4 76.8 72 h ECs 38.93 35.15~43.11
Eeigid 0 0.48 0.96 1.92 3.84 7.68 7d ECs 0.84 0.36~1.95
TR 0 6.00 12.0 24.0 48.0 96.0 74d ECs 0.15 0.13~0.16

XTI ) BB R (3R 3) s SR e X e v 50 1 % 4k
{ELEA T X EROE A 20 A1 K5 56 (Shapiro-Wilk 4555 ), firfs
() 5B VKO P=0.055, 7F 0.05 1 0.95 2], B %k
PTG X BOE A3 5 5 PR S AL T4
A A RCR B I I 2 Gaussian B8 HAR C R ¥ H
0.985 1, #UELERILE 1 FAK 5.

KA AR U R A B A R

f=a*exp{-0.5][-(x—x0)/b]} (5)
K28 a 7 21939, K 6343 8,x, H12.5662,

R 3 FURRIKEEME BRI EE R X R R
Table 3 The toxicity effect value and cumulative probability of

trifluralin to aquatic organisms

P Wkl FEEEmg L XEUE(In)  SRPUEER P=1/15
1 T 0.15 -1.897 1 0.066 7
2 LA 0.16 -1.8326 0.133 3
3 KA 0.22 -1.514 1 0.200 0
4 KILIoKIG 0.25 -1.386 3 0.266 7
5 EEW 0.84 -0.174 4 0333 3
6 pig Tkl 0.91 -0.094 3 0.400 0
7 Ak 23 0.8329 0.466 7
8 AN 7.8 2.054 1 05333
9 rhAERI IR 8.3 2.116 3 0.600 0
10 H AR IR 15.84 2762 5 0.666 7
11 EEB/NEREE 26.03 3.259 2 0.733 3
12 A 38.93 3.661 8 0.800 0
13 ThARGE 50.27 3917 4 0.866 7
14 KiTfeme 67.32 4209 5 0.933 3

FRAE 2220 (5) af LUHE T ) e 5 W B HGs 2 0.15
mg- L7 HCs FEELL 2 45 0.075 me-L7, Rk, KW
Tl SR G A1 A 5 10 R R K A AR ) SR UE (R
0.075 mg L7,

2.2.3 A EEEF L

AR 38U R 7K AR AR ) R B O B | A4
Wy ) Jag PN~ 34 e (R X 1o iy AR AR (3R 4),
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Wt EdE ALK (D~ (4) 15
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S2

1.0

0.8 |

0.6

A

04 r

02r

0.0

In(Trifluralin ecotoxity data )

B 1 KREEYNERROFRES &

Figure 1 The species sensitivity distributions of aquatic

organisms to trifluralin



EF SR AR A B A SR R

1319

8.479 8

5=2.912 0

L=(XIn GMAV-SS\/P )/4 =
(-5.782 8-2.912 0x1.586 9)/4=-2.601 0

A=5V/0.05 +L=2.9120x\/0.05 -2.601 0=
~1.9499

FAV=e'=e1%9°=0.142 3(mg' L)

KA YA R A 2R E M —2F, FTLASRUR
ROKAEAEYFEET IR

R RIK A A FEfE=FAV/2=0.142 3/2=
0.071(mg'L’1)

R, >R R B A 8 HE 7 I S R 22K AR
HEWIFENEM A 0.071 mg- 17,

3 He

et 15 FRERMOK A A A T B, 20001
SR FHPRAT R 7k TR BB A ik A 11 20
PP T 90K ROK A A SR, —Fh 7 12455

& 4 FURRIKEEMF R AR EE R X R R
Table 4 The toxicity effect value and cumulative probabilities of

trifluralin to aquatic organisms

HIEUEAE 43912 0.007 5.0.075 .0.071 mg- L,

FTLAE =R s o i S e (A 22 51, PFA
UL S YRR S A N A BCHE Y AR
HH SR 22 0 BK (R R UK A A s R E e A
Y BCHEFEAT I SR 22 50N

PR32 o Tl o UK A= A P R B
15 I T BB K A A s G g (R A
Bl IS OUT 2O A R K AR Y AT
R H O FENE B P SR A R R
HZR T A U S8 PR 2 22 50N, AT RE
SRR A BCHE PR N R R A3 A 1A H 1) S
(B2 B/ N R BRI, BRAh, ol LA e A o diek
15 B SR PR AP KPS WA UL 3 AT VAR L B ™
1 o BIIL, TR AR 2K AR R g v P fee Uk
48 NI 22 BN, T AR ) o R FH B
M E B A R U 3 A i

AR RN O AT B0 Y S v (S A R R A
6, AT LLFE AR PR 0 A A5 i
SR R AR A Y S AN [ S b 25 A, F2 2t
PRI AT R ] 5 in A R I R VG 2 2 2R 1)
IKEBRGEMAEYX REFERRE, AT, KA AP
WEEAT WS 00 Db, K AR S R G A W i X R RRAE

FEE(D) MR fEfmge L XPEC(n)  ERUWEAR P/14 B KA AR YRR , BE TS MR K BT RR e . DRI, 78
T 016 1826 00667 T TAC K He H W LI | A BN AR A A A A
2 e 0.22 -1514 1 0.133 3
3 K HER 0.25 ~1.386 3 0.200 0 Fo AMRMEMERRARBAEBHN
4 T 0.35 -1.049 8 0.266 7 IKE Y EEEXT
5 Cip b 0.91 -0.094 3 03333 Table 6 The aquatic organism criteria of this study and other
6 R 2.3 0.832 9 0.400 0 countries used different methods
7 wNE)E 78 2.054 1 0.466 7 . PR N MK
8 [ 8.3 2.116 3 0.533 3 % ) Jik Yy /mg 1.7
9 TR 15.84 2762 5 0.600 0 ENGIE 2012 RIS 0.007 5
10 /hERER 26.03 32592 0.733 3 YIRM B Sy A vk 0.075
11 P 38.93 3.661 8 0.800 0 ERCAER A C AR 0.071
12 SEER 50.27 3917 4 0.866 7 BRI RG> 2000  WRP U E A 0.004 47
13 fEEEE 67.32 4.209 5 0.933 3 JEwN 1993 YRR S A 0.000 21

F5 BRBEREER0.05 HOMNEHNEREE
Table 5 The cumulative probabilities closest to 0.05 of the genus
FE(R) J&(G) JRNTHZPEA(GMAY)  InGMAV (nGMAVY  RBUHP) VP
4 TEIIE 0.35 -1.049 8 1.102 08 0.266 7 0.516 4
3 IKIE R 0.25 -1386 3 1.921 828 0.200 0 0.447 2
2 e 0.22 -1514 1 2.292 499 0.133 3 0.365 1
1 ) 0.16 -1.832 6 3.358 423 0.066 7 0.258 2
SKAI(E) -5.782 8 8.674 8 0.666 7 1.586 9
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