$358 Ho o B % o R Vol.35, No.6
2022 4F 6 H Research of Environmental Sciences Jun., 2022

BEAEAMBERRNEFEDHNIAESESKREEES
£ B, KRB, ATWE, IRK, FaR, T 5 kpE, TR

L R SRR R A 2 B, LR 5 266003
2. INARA RS S FRE T ST B, INAR A M A S R B A2, IR G 264006

FHE: SRR R R (haloxyfop-P-methyl, HPME) J&3% E Ak b i f A9 —FhBR B R, BRI ARARY) B ALK BA B B AR &
VERL, Bt T B ALK B R A2 BivR . 1 118 HPME 76 it 4 72 vh iy e ) A= 28 KU , 4% SCHETT Ji& HPME i I A 4 09 7 1
A5 4 L A SR MRS 0 LRt L, % T HPME MYZAE SR A BIME. 15, Y 8 '] 13 BHARM I AL kAT St sk, O
i A R A B S SC kA4S HPME X 307 5 BF 7 ROk K AE W i BB . B S R W P BURR P 3 A (species
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Acute Toxicity of Haloxyfop-P-methyl to Marine Species and Its Seawater Quality
Criteria
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Abstract: In order to avoid the ecological risk caused by the application of haloxyfop-P-methyl (HPME) in the prevention and control of
Spartina alterniflora, this study evaluated the acute toxicity of HPME to marine organisms and derived its ecological safety threshold.
First, this study conducted acute toxicity tests on native marine organisms belonging to 8 phyla and 13 families. The results showed that
the lowest median lethal concentration (LCs,) was 0.107 mg/L for the demersal copepod, Pseudodiaptomus annandalei, and the highest
LC,, value was 47.111 mg/L for Pacific oyster (Crassostrea gigas). In addition, this study obtained toxicity data of HPME on 7 freshwater
organisms in 5 families and 3 phyla by searching the current database and literatures. Based on the acute toxicity data of 13 marine
organisms and 7 freshwater + 13 marine organisms, the seawater quality criteria for HPME were respectively calculated to be 37.05 and
44.45 ng/L using the species sensitivity distribution (SSD) model, and the water quality criteria for HPME based on two data sets above
were respectively calculated to be 39.43 and 41.65 pg/L by using the species sensitivity rank (SSR) method. This study established the
toxicity database of HPME to aquatic organisms and derived the water quality criteria of HPME, which could provide a scientific basis for

the safe utilization limitation of HPME in the elimination of Spartina alterniflora in China.
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R AT ML H R R (haloxyfop-P-methyl, HPME) J&
— PO SE AR RN IR RIS BR B, RRABAR 4 B R K 22
B T AR R AR 2 i, 7 TR g AR A
Y FGIE 7 5K, A 3x10t ¢ AR ARk, HEE
IS R BRI B — N & 3L 1, Sl AR R B
Bl Iz AR L G0 T D T R R R 3R b B ST K A e
J5 SR S T TR IR S B R R M R R W 290 16
ng/LY, AAFEVT KK HPME B9 3.7~9.8 pg/L".
P i3 o, Y £ 4Eh HPME 19 it I 5 4 360~540
g/m’ i, HHE B 294 0.02~0.159 mg/kg™; Oliveira
AUV B VR BE Ol 122.35 /L (¥ HPME 22 33
Hb R AR HPME ¥ B 535 183 mg/L. K& T HI T°B)j
R4 H 2% 540, HPME i BB A R SETR I 1 AR
FEY) B AR, 41 il A P B AN JE M 0, By
JE B A K B A w22 ik, K AR R
T W R A PR O IR T S SR A
AR T RS YIRS A, C IR RR AR S RS
fi BRE A U, BT, 2 MR IX B4R sh T
HACKFE BT iR TAE, SO E R BIE S Y 20
PEELA H R R S A R R B IR AR R A 2
A BOTIE, (R 24 1 R 2 T BOR W B AL K R
B AR PREE, T RS ) AR A8 R G B i v
TEf6E.

H T, 5¢T HPME X iR K A= 90 1) 8 PE B AR 20,
X A ) W PR RN, T 5 ik DL 43 . HPMEE X PO
W (Scenedesmus quadricauda) W) 96 h =B He
J# (median effect concentration, ECy) & 62.8 mg/L"",
X 5 8 K FH £ (Lepomis macrochirus) ) 96 h-LCs, &
0.3 mg/L!"”. HPME if 2%t K A AR W i A K R B e
FEVERON. 140, 0.723 mg/L HPME % 8% 45 5 35t
it G & B AR, 3 H 3.617 mg/L HPME #:#% 24 h
23 W BE S IR AE T Ak, 1 mg/L HPME % 5%
RS faff 72 h 5l REHZE . EahpiE . oF
FIAE 5 50 1 F R 5wl WL, 76 B AR KRR
MR T E B H ] HPME 1R 7 RE i s R i A 4
fi . R, 55 HPME Y A= 4522 4 B A, IF
VT HOK BT R .

TR 5T B S A 15 e W N B A A A T A
=82 N0 S NETE 201115l == /o ) WD (¢
S £k H W) Fh 08 PE 070 (species sensitivity
distribution, SSD) Fl ¥ Ff 5 & 4 HE /¥ 15 (species
sensitivity rank, SSR). 7K Jift 5 i (4 4 AR H T 1L &9

R PEECE . 40, US EPA il 52 1) “UfE SR K
A=A R LR K RS AE A B R $E /7 g, &=
AT 3] 8 BFEEE AR EOR . KT HAr s =
HPME X} A= W) i s B0, b9 1 it i T 8
1] 13 BEAHL I PE A M) T 2 HPME 2 PE R PR 6 . [H)
B, 38 A 48 48 BUA B M AOHE 5 R O Sk, M T
HPME X} 7K A4E A= W) i M 500 2. B, A SSD 2
FI SSR 143 HPME 7K B 3EHE, LI HPME
P B AR KA B P 1) 22 4t FH A5 RURS DA S AR Al
1 MR575EE%
1.1 FEMEEE o A 5 ik

ZSCUTR Y HPME SR8k A T EM A E
A MBSO PR A SCHR TR, 2RISR US EPA
) ECOTOX #EM4diE E (https://cfpub.epa.gov/ecotox).
NCBI (http://www.ncbi.nlm.nih.gov), H [E 1/ (http:/
www.cnki.net). 2 B PR £ B T Bk I 24~96 h 1Y
LCs, il EC5,™", 7E 0t BE B i A2 v, R — A Fh
ZATFE R EEE, BOL L IR FRIZ A Y
A W AR,
1.2 2

% 3C i i) HPME (CAS 5 95977-29-0) FL i,
WA YT 95 R B0 A3 BR S A, A3 808 oy B ik
108 g/L. FH K P ¥ 7K iC A7 S0k o0 4.5 mg/L 9 B
W, BOCIRIET 4 °C, R0 EH AR

ORI 8 7] 13 B 13 Fl B AR 0 A 3t 1
HAEY AT, MR A= | PIRIE 3eE  IK
R A 3 NEFRY. 2R %S IR
FARE (GB/T 27861—2011(fb24 i s 2tk B ik
55 ) . GB/T 21805—2008( £k 2% ity i 25 A K 1 a1k
5 ). GB/T 13266—1991 7K i ¥ Jii X} 2 2 (R H %)
SRR E D7V ) SEARE IS I vk HEAT . AR B
U0 T A 2 R R FE R B VU I, B A A i AN
HPME ¥ 46 B 2 B 4 (WL 1) AR i /K 25 (3 %
WA, BT AR50 s il A () 2 R, SR AR s
R, B 24 h e — R B, BN A E 3
AL, BASEATH A S /0 10 Ak, 15610 )
B3R E WL . LA pH %5, DURIERIG PR e .
B AR DL SR A B O 2 S R bR, B2
PEREPEIR S DL AR 6 RO 2 56 bR, B 24 h AT
1~3 WL 5%, B BT 5 BB T A, LLB 15 e 7K ik
Bt 4532 56 8 B 18 GraphPad Prism 8 22 il i 2 A4 K
1) 2=t Ze LA K] = %00 ith e, SR SPSS 16 Al


https://cfpub.epa.gov/ecotox
http://www.ncbi.nlm.nih.gov/
http://www.cnki.net
http://www.cnki.net
https://cfpub.epa.gov/ecotox
http://www.ncbi.nlm.nih.gov/
http://www.cnki.net
http://www.cnki.net

%o Z& BRAE: RRCROM H R RO AR W 0 2 R S K T A 1511
Fz1 SHEMPARRI 13 HAMEFEYNIES LT
Table 1 The exposure concentration gradients of haloxyfop-P-methyl to 13 native marine organisms
YRR B I SINLENTHLENG Y TR R (mg/L) )/
B A%/ NER B (Chlorella i 431,239, 133, 0.74,
INER R SR _
pyrenoidesa) Dok BT 0.41,0.23 %
4.31.2.39,1.33,0.74,
B 2535 (Skeletonema costatum) AR FEWE] — 96
0.41,0.23
431, 2.16, 1.08, 0.54.
BREGHT 42 35 (Skeletonema costatum) ¥4 1R} ] — 027 0.13 96
FE4EE Fe 46 L (Brachionus " y o 0.56. 0.37. 0.25. 0.17,
TR Brachionus S L [ B 48
plicatilis) 0.11., 0.07
H AR fRBEAR K % (Tigri ' TN 0.45.0.30. 0.20. 0.13,
AT AR Tigriopus WAER W 48
Jjaponicus) 0.09
U RAWEIK # (Pseudodiapt . ! IR 0.45,0.25, 0.14, 0.08,
VUK (Poeudodiaptomus ey emt el 48
annandaler) 0.04. 0.02
SBAEHTBRER (Neomysis SR K (0.64+0.060 KR (0.002 2+ 2.94, 1.96. 1.31, 0.87,
B (Neomysis e M ) om. (RIRR( %
awatschensis) 0.000 49) g 0.58.,0.39
- N - 0.85.0.71. 0.59. 0.49.
VFICEAili(Sebastes schlegelii) -tk BT PR K:(6.65+0.55) cm, 1A #5(8.30+3.86) g 041 96
71 (4.25+0.75 , 7650(1.95+0.35 s
T , B T Jom, JERLISHOIN M 57 305, 2.03. 135,
LG UL (Mytilus edulis) T DLRE ARSIl PRI (7.2321.15) g, B4 40 T &= 0.9 96
(2.38+0.57) g '
e FEE(l. . ,
' T 7EIR(3.95£0.97) om, (1920 ?7) ‘M 86.35.47.97. 26.65. 14.8.
HWi((Crassostrea gigas) CRR i a BARSHhYI] T (6.89+1.45) g, HCZH 4R & 823 457 96
(2.05£0.66) g e
7Tk (2.5%0.5 , 7 98(1.07£0.78 ,
N I - o pERESH05) em TERLOTETE) em. - o ) 4 66 0.99,
U U5 Il (Mactra veneriformis) G Rk ARSI PR (3.12+0.98) g, #BH L0 R = 149223334 96
(1.34+£0.43) g o
y N ~ F214(0.45+0.15) cm, 72 56(0.22£0.07) cm,  1.47. 2.2, 3.3, 4.96. 7.43,
EEEEIITR I (Assiminea lut DAL YS k ) o
EEE AR (4ssiminea lutea) LB R AR PRFRR0.7120.11) g 1115, 16.73 96
N 1.17, 1.29. 1.42, 1.56.
HZ(Stichopus japonicus) HSEE T s PR (10£2) em, KT (27.542.5) g 96

1.72, 1.89. 2.08

Probit 75 LCsy. ECsy AR 95% A7 X [H].
13 KRR
1.3.1 SSD %

PR PERAE 2 A R T Y 13 Fhifg K
VB S 7 FIRK+13 Rt K AR Y B RO
K H Log-logistic. Gamma, Log-normal, Log-gumbel,
Weibull 5§ 5 Fi A 5 3 51 of P 4 2 MR B0 AT 10045
3 HPME B9 SSD il £, I 5% 1 A il £ S, & 4 DU
(Akaike's information criterion, AIC ¥ ), £ A &
1F /Y 25 M {5 B MEN (Akaike's information criterion
corrected for sample size, AICC), Il 37 {5 L v )
(Bayesian information criterion, BIC), Kolmogorov
Smirnov £ & (KS #; 56 ) il Anderson-Darling £ 35
(AD Ky 58) J5 8 PPAG W & BE 40 ACR ™. SSD A A
Y K Wy A BE R B i R S8 T A R 352 Y
ssdtools 11 58 il F ft SSD il £k fifi i Matlab (2012 b)
HATHA.

1.32 SSR %

V4 PR B AR IR W b g 44 53028, 430 13 J& AN
19 )&, 5 [A —J@ WA Y Fh 2 s R R nY o 2
i, BPJE -1 2P (8 (genus mean acute value, GMAV),
¥ GMAV /NI RFEATHEP IF 50 BL 55 9 n, PHEHZL
i GMAV f/IME 4 i B S5 R K & m (&
IRPAEK ), 1 5590 MK S8 (H AR K 35), 2
O R IR (RAVE R A, 3 9 S
JB& GREEHESBE), 4 59 HZP = n/ (N + DN HIEA
B0 T BB $550 (1) ~ @) IR A Ak
(final acute value, FAV), H: /i FAV X} Jif SSD ¥ iy
HC5™,

_ X(In GMAV)’ - [Z(In GMAV) /4

s? . (1)
=P-(xVP) /4

L=[Z(in GMAV)- S ( VP)| /4 (2)

A=8SxV0.05+L (3)
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Kp:S, L. A¥ R FAVITE R B PSR 4
A JE BRI i HE T B g (R R ARMEER). Bl
(15320 B SSR 1A 7E Excel FArh 58 1.
2 Z#R5VE
2.1 EEPEEICHE IS A

I EE] HPME Xt 7 Fhik K A W i) 2tk 75
YR, e e Aoy T8 T 3 11 S B, A6 2 Fhfa s
4 FpEE R 1 AP S s (W3R 2). HPME ) 2 PE R

PR 5 FA 0.3 mg/L (5 85K FH £, 96 h-LCs,) £
62.8 mg/L(IU M3, 96 h-ECy,), — & M 222 210 1.
A 5], 5 HPME [R]h J5 48 % 480 5 R iR 2K R T
FR T I B (109 FLUR) KT AHA #EEE % 72 h-ECs,
4 1.698 mg/L, X B 5 1 [ 96 h-LCs, 4 0.432 mg/L,
Xof P S A0 AR T 2 A B PR, X 5% I AR
i 0 45 A — B BRI, 55 8RR SN R R S B3 2 571 0k
IR A VEREPE R & T, PRI R R 2
XoF 1 S TK A Bl 7 A TR R R R AL,

22 APEErERE

F2 EMEMEBARRI 7 MAKEDHRE SRR
Table 2 Acute toxicity data of haloxyfop-P-methyl to 7 freshwater organisms

R I B LT e (mg/L) igite 3l
WEHE K B 11 (Lepomis macrochirus) S KB taR} 96 h-LCso 03 Hk[12]
T8 €8 (Oncorhynchus mykiss) HHESIWI ] R} 96 h-LCso 0.7 k1]
ISR M B (Raphidocelis subcapitata) oA WER 96 h-ECs L0756 k5]
RIHEME (Scenedesmus acutus) ST MR 96 h-ECsg 251574 SCH26]
VUM (Scenedesmus quadricauda) LRI LR 96 h-ECso 62.8 SCHR[11]
/NBRHE(Chlorella vulgaris) LT JNERTERE 96 h-ECso 10.959 4 SR
KAVEE(Daphnia magna) ] R 48 h-LCso 62 2]

DL EE M B R AL bR, DA T AR K i A K B
R EAFIE 2R AR AR 1 ) S N AR ] (ULIEL D).
HPME 1% 20 B AR 75 FF o 0.107~47.111 mg/L(JL
72 3), I H B 0y A R 0 R A AR Py i FE T %
¥)5 HPME A9k B 2 1E A7 3¢ K [A] A4 9% HPME (1)
OB 2 IR Ry 2 G AR B K 5> PR B AR /K 5> 3 2
A8 M >BR A5 § 4 p>1/ GOV o> v o B 2% > B AR B
B> DU o 0 >0 2> 58 i DU >3] (A% /N ER B> EE B 40
THIR>4H W5, X HPME S BUS Y ) Fh&2 IR O /K 5 1Y
96 h-LC, fH (0.107 mg/L) 5 fx A 55U By 4 W5 1Y
96 h-LCs, fH (47.111 mg/L) 7 BU{A F 4 22 400 £ 1%,
X510 5T B 1 1 A A 4 A — B A Y
TIN5 g 27U 9 o O ORI BRE ) £ ) 48 h-LCs
H196 h-LCs, 435114 0.112 F1 0.432 mg/L, J& & 25 X
BHUEMEER 72 h-ECs, 9 1.698 mg/L, J& T g, HUH
ik Xof B 15 £0 B £0 R G Y 96 h-LCs, 4351 4 4.05 il
0.57 mg/L, ¥ M 7R 2R XT BE 5 1 I8 i 19 96 h-LCs, M
0.23 mg/L, F a5 eAb, IR IR X R R 0
i T HE AR /N BRBE, X PRI Y 48 h-LCy, i 51.91
mg/L, T} 200 mg/L UL H BRI | 58% &5 H %/ k
W KEPCU AR IZ ST R, HPME X A il B 4% e A Bk
25 ¥ 4x W11 96 h-LCs 7E 0.233~0.604 mg/L 2 [a], ifij
X B A% /N ER Y 96 h-LCy, M 2535 2.396 mg/L, 5

SR DURBUELAH . 7T UL, AN TR] A= % 05 SR SN TR
B R B0 A R E AR AR R 22 . W MER PTAl X 2
VR 27 IO SN AN v | SRS o N W LB A7/ v
2.3 JRJBUHEEE 4G
2.3.1 SSD
SSD & —Fh I T4 it Tk, A F A Y5
L) 0 BN A3 A 2ok — 8 B PREHA TS, A )
BB o3 A th 4k, SRASRE R — & A 43 LbAE Y
IRBEUR BEA, i A BRI AP i ] 232 KA R A A
B ARG, Yo s rT A e . B Ay, — AR
1 95% A=W TS Y B, B HCS 1 b 2 4 (i,
HCS5 B& PA—~PFA% A -F (assessment factor, AF, JU(H
T A 1~5) R AT A5 31 7K A A= K 5 56 v, 3 1A
PR P 1R 5 25 TR o i . BRI SRR | 2K
P L & WA ) 2 e AR R M L Ak S A
B Geit i B AN 1 A SR, H AT A A
BT R R X B AN S 1, KR AT AF B
Sk 28 ke e A A B M 5 JC ML SR B K B E | Li
P M SRR R IR ME LA K Lei S5 S 4 T 3L}
(7K BT B AERT, Y2 VB AF 8. R, 320 e
24BN AF A FEWERE. R 5 P il & T
SSD £k, KB 5 PR IA R B D) A5 PR 2H B 1R AR



% 6 WA RO R R SOGHRE R A M ) S TR 5 K SRR A 1513

80 BLBISE 100 100
N
asl o B B AW
§ 60 § § 750
i B oot i
g 40 = g s
¥ K 40 ¥
# 50t €l H s
0 1 1 1 1 0 1 1 1 1 0 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
BB (mg/L) BB (me/L) BB (mg/L)
15 15 15
FAE R PEPERR K % ZRNEKE
——24h ——48h ——24h —=—48h ——24h — 48h
<" < <
& & &
52 52 $5
5t & &
0 1 1 0 1 1 1 1 0 1 1 1 1
0 0.2 0.4 0.6 0 0.1 0.2 03 0.4 0.5 0 0.1 0.2 03 0.4 0.5
BB (mg/L) R B (me/L) R BWRE (mg/L)
15 15
ST VT " Py
=== 2N ES4Sh SSILh S==20h —~=24h —=48h —72h —9h —~—24h ——48h —72h = 96h
¢ < <
& &
5 $5 =
& * &
0 1 1 1 1
4 0 0.2 0.4 0.6 0.8 1.0 5
BB (mg/L) RBEWE/(me/L) R FBWRE (mg/L)
15 15 15
i I £ 8 EENEE
——24h —+—48h —72h —9h —24h ——48h —T72h ——9h —~—24h —=—48h —72h — 96h
% < <
& &
& & &
0 1 1 1 1
0 20 40 60 80 100 4 20
R BIRE (mg/L) BB (me/L) R BWE (mg/L)
15
Hz
—~24h —=—48h ——72h —9h
<:
&
rced
&
0 1 — 1

0 05 10 15 20 25
BB/ (mg/L)

1 AERESHRMPRRRESN 13 HAMEFEMFERNEM

Fig.1 Effects of haloxyfop-P-methyl exposure on

P (UL 2).

R 779 HE 2 AP 0 2 R
AT (W% 4), 453 B oR, KS Fl AD /56 K F
0.05, AIC il BIC #5045 5 LRSI . Guthery 4574
25 SR F ALCC W 01 4 2 5 0 B 53
delta 4 0. P95 % 3 log-gumbel K% T delta (i 0,

survival rates of 13 native marine organisms

JITLA log-gumbel #5808 3 5 DL i 0T S22 1 A dis.
25T LA log-gumbel #ERI[-G T HPME X 7K 4=

AWy SSD it £k (ULIEI 3). AR 4fE T 15 SSD il & Al

52N s Y% HPME # 8URE, HH M2 F 324K

TR Sh P2 U AR, © A TF5E R, 5 HPME [

Sk T ok 0 0 2 i PR R ot Y A G AR R
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Table 3 Acute toxicity results of haloxyfop-P-methyl to 13 native marine organisms
YRR TR I (95% CI)/(mg/L) [l )7 R?

T /IR 96h-ECsg 2.396(1.630~3.041) y=—0.259+0.683x 0.982
B A 96h-ECsg 0.604(0.512~0.736) y=0.92+1.634x 0.920
PRAFHE S P 96h-ECsg 0.233(0.162~0.322) =0.630+0.996x 0.928

R R 48h-LCs0 0.133(0.078~0.185) y=1.181+1.349x 0.920

H AR pRBEAR K 25 48h-LCsq 0.115(0.08~0.142) y=2.4+2.553x 0.928

LK E 48h-LCs0 0.107(0.077~0.149) y=1.843+1.897x 0.923

SRARHREAR 96h-LCsg 0.675(0.487~0.852) y=0.432+2.531x 0.949
VF I fifh 96h-LCsq 0.578(0.539~0.620) y=2.536+10.660x 0.956
Es 96h-LCsq 1.864(1.615~2.148) y=—1.503+5.555x 0.960
L/ 96h-LCs0 47.111(35.529~69.720) y=—3.874+2.315x 0.988
VL] £ 7y o 96h-LCsq 0.867(0.750~1.005) 3=0.314+5.058x 0.837
EEERITHIZ 96h-LCs 8.340(6.856~10.608) y=—2.802+3.042x 0.877
e 96h-LCsg 1.377(1.323~1.428) y=—2.64+19.022x 0.849
100 Gamma#tR 2! 7 100 Gammati 74 g
Log-gumbel &7 / Log-gumbel#& % 7/
Log-logisticA& 7 Log-logistic# %!
80 — Log-normal4&i%y 80— Log-normal&iZy
— Weibul 4% — Weibul A%
§ 60 § 60 -
& &
B& 40 | i 4of /
20| /) 20} /
Y 5
0.000 1 0.01 1 100 0.000 1 0.01 1 100
WBE/(mg/L) W /(mg/L)
(a) 13FMEKAED ATERIEREE (b) THMRAK+13F0G K A S B R
2 RA 5 REMESHEM B RRMKEEYSHERNDFEURME ST (SSD) #hZk
Fig.2 Species sensitivity distribution (SSD) curves of haloxyfop-P-methyl toxicity to aquatic
organisms calculated by 5 models
x4 BHEMBRIMOKEEVRMESHRBRILER
Table 4 Test results of acute toxicity data of haloxyfop-P-methyl to aquatic organisms
e SSD/H i #d AD KS AIC AICC BIC delta
Log-logistic 0.275 0.118 51.1 52.3 522 1.88
Gamma 1.290 0.285 59.3 60.5 60.4 10.10
135K A4 Log-normal 0.348 0.122 51.1 52.3 52.3 1.94
Log-gumbel 0.280 0.158 49.2 50.4 50.3 0
Weibull 0.714 0.194 55.6 56.8 56.8 6.45
Log-logistic 0.390 0.100 104.0 105.0 106.0 2.74
Gamma 1.300 0.236 111.0 112.0 113.0 9.47
TRMRIK+13FEK 42 ) Log-normal 0.426 0.123 103.0 104.0 105.0 1.65
Log-gumbel 0.254 0.101 102.0 102.0 104.0 0
Weibull 0.773 0.168 108.0 108.0 110.0 6.11

7 : AD ¥ 78 Anderson-Darling £ % ; KS 3 7~ Kolmogorov Smirnov ¥ i ; AIC 3 /8 Akaike's information criterion #fE ] ; AICC 3 7/~ Akaike's
information criterion corrected for sample size; BIC %7~ Bayesian information criterion; delta ¢ /R 1E i AICC S48
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Fig.3 Species sensitivity distribution (SSD) curves of haloxyfop-P-methyl toxicity to aquatic organisms calculated

by log-gumbel models
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[ HCS 4391 8 74.1 F11 89.5 pg/L. K& LA AF A 115 5]
HPME 49 7K 7K J5 3616 R 37.05 pg/L, 13T 7 FHR
JK+13 Bt K AR W 35 1k EROHE 0 oK BT fE S 44.75
pg/L. IR RIS 08 7K K T S o AS A HE SR IR
TKAE BRI, R I 22 4 K FNR KA i 2
B —IF ™, B B 2R AR, T e B
R R BRI B L AR T O WX W R Tl /T
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232 SSR

Xof 2 M A Y SRR HE T 45 R R, 13 FifEK
W) FAV (R 78.85 ng/L, LA AF 75 4 HPME ()
IR FHEAEN 39.43 ug/L (W3 5). 7 FhiRK+13 gk
AW FAV B8 83.30 pg/L, /K T3 #E N 41.65 pg/L,
X 5 SSD ¥ 4l T (1 B E(E AH 25 80 /h. SSR B 4 H]
T AR HZ 4 A8 0 dE R B, 2 i
THAR JCFE BE B AR T B A 9 858, 7 SSD 2 )



1516 wos oMo i % 535 %
RS5 PMERMEHFE (SSR) #HESSHAM RRRIKEEMKREENSHITHE
Table 5 Parameter calculation for deriving quality criteria for haloxyfop-P-methyl to
aquatic organisms by species sensitivity rank (SSR) method
Hime HEF GMAV In GAMV (In GAMV)? P VP
4 0.233 —1.456 7 2.1219 0.2857 0.5345
. 3 0.133 -2.0174 4.069 9 02143 0.462 9
13K A )
2 0.115 —2.162 8 4.67717 0.1429 03780
1 0.107 —2.2349 4.994 8 0.071 4 0.267 3
4 0.233 —1.456 7 2.1219 0.200 0 0.4472
. . 3 0.133 —2.0174 4.069 9 0.1500 0.3873
TR + 13RI K A4

2 0.115 —2.162 8 4.6777 0.100 0 03162
1 0.107 —2.2349 4.994 8 0.050 0 0.223 6

T Z2 A0S A AR 7 1 BT, T L 9 3k A ) e
X} HPME #4445 A ffsk.
3 4R

a) HPME X 13 FhA A 19 LCs/ECs 7E 0.103~
47.111 mg/L Z[0], % [ EEIK % R B Sl ol 4 s
R AU

b) FETIRMFIE AT 0 13 PR I s 2,
FIFH SSD V£ #E S Y HPME BT /K 7K 5 5L ik g 37.05
ng/L, W& AR T 5 T BT A 35 1 80 4 S 09 K BT A o
(44.75 pg/L).

¢) SSR %4 St HPME f)ifE /K /K i 5614 39.43
ng/L, 15 T A7 B P £ 08 4 5 (R 7K BT 5L R 41.65
ng/L.

d) 1ZSCHEE T HPME 1 7K A= A= 9 3 PE B 12
#EF T HPME [ /K 7K Bt 244, iy HPME 783 [
MBI B BACK B A2 PR 3R AL TR 2 AR
LA A,
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