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# 5.1.1 Theraw data of algal toxicity test about MCPA

Conc Initial DOFinal DOFinad cellgDelta DO IR

mg/L  mg/L mg/L  celsg/ml | mg/L Hspecific Mreative ( growth rate) (Biomass) (DO)

Control  1.21 975 330500 | 854 155 1 0
7 2.15 360 36633 | 145 045 0.29 0.71
5 1.91 495 73733 | 3.04* 0.80 0.52 0.49
2.5 1.80 731 268200 | 5.51* 144 0.93 0.068
2 1.59 7.02 275967* | 543 146 094 0.058
1 1.41 831 339733* | 6.90* 156 1.01 -0.009
0.5 1.26 8.82 351067* | 7.56* 158 1.02 -0.020

IR IR

0 0
093 083
081 064
020 035
017 036
-0.029 0.19
-0.065 0.12

EC50=3.397(DO)
EC50=3.115(Final Yield)
EC50=5.009(Growth rate)
NOEC<0.500(DO)
NOEC=1.000(Final Yield)

* 1 statistically different from the control ;_Thechemical in the datais MCPA

EC50 vaue is conducted by Probit mode; NOEC valuesis conducted by Dunnett’s test(one-trial)

IR : Inhibition rate
Biomass : Yidd f (Final yield based on cell density)

1.20 |

1.00 | ™ Final Yield data
© DO data

il

0.10 1.00 10.00 100.00

MCPA conc. (mg/L)

%] 5.1.1 The Dose-response Curve about MCPA
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# 5.1.2 Thedatain algal toxicity test (DO)

Response based on DO
EC50 95% Confidence " B
Toxicants (mg/ L) Limit
Atrazine  0.089 0.086~0.095 8.03 2.89
MCPA 3.39 2.13~8.88 4.09 1.84
Parathion 1.16 1.10~1.22 4.88 1.79
Dichlorvos 0.74 0.698~0.77 5.13 0.96
Malathion 2.04 1.24~4.86 4.37 2.05
Fenthion 1.29 1.02~2.15 4.69 2.77
PCP 3.54E-3 3.03E-3~3.79E-3 11.73 2.72
Acetonitrile5844.0 5551.80~6136.20 -7.78 3.39

a : Theintercept of the Dose-response Curve
B : The slope of The Dose-response Curve
* Acetonitrileis used as a solvent

# 5.1.3 The datain algal toxicity test (Fina Yield)

Responsebased on Final Yield

EC50 95%‘Confidence

a p
Toxicants (mg/L) Limit
Atrazine 0.078 0.075~0.082 7.21 1.99
MCPA 3.12 2.68~3.69 3.14 3.76
Parathion  0.93 0.88~0.97 5.08 2.29
Dichlorvos 1.62 1.54~1.69 5.52 2.38
Maathion 1.73 1.47~1.94 4.20 3.36
Fenthion 1.05 0.64~1.53 4,94 2.76
PCP 3.42E-3 7.29E-6~6.90E-3 8.95 1.60
Acetonitrile* 5509.10 5233.60~5784.60 -14.78 5.29

a : Theintercept of the Dose-response Curve
B : The slope of The Dose-response Curve
* Acetonitrile is used as a solvent
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# 5.1.4 Thedatain algal toxicity test ( Growth rate)

Response based on Growth rate
EC50  95% Confidence o B
Toxicants (mg/L) Limit
Atrazine 0.162 0.154~0.170 6.004 1.270
MCPA 5.009 4.515~5.664 5.332 3.813
Parathion  2.094 1.981~2.198 4514 1.514
Dichlorvos 1.206 1.146~1.266 4.839 1.979
Maathion 3.014 2.272~3.683 3.585 2.953
Fenthion 2.286 1.449~4.443 4.375 1.739
PCP 1.229E-2 2.453E-3~2.854E-2 6.719 0.899
Acetonitrile* 8067.9 7664.5~8471.3 -13.022 4.613

a : Theintercept of the Dose-response Curve
B : The slope of The Dose-response Curve
* Acetonitrile is used as a solvent

1.20

o DO data

4 Growth rate data

08 | "™ Final Yield data

0.00

0.00 0

. 1 0.10 1.00 10,00
-0.20

Atrazine conc. (mg/L)

] 5.1.2 The Dose-response Curve of atrazine (including of three parameters)
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1.20

B Final Yield data
A Growth rate data
080 o o DO data

1.00

ek
SIS

0.20

0.00

0.01 0.10 1.00 10.00 100.00
-0.20

MCPA conc. (mg/L)

® 5.1.3 The Dose-response Curve of MCPA‘(i ncluding of three parameters)

1.20

© DO data
LOO I | & Groeth rate data -7
® Final Yield data /

e

o0

(-
T

ek

<o

~

(@)
T

0.20

0.00

0.01 0.10 1.00 10.00 100,00
-0.20

parathion conc. (mg/L)

] 5.1.4 The Dose-response Curve of parathion (including of three parameters)
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1.20

Tl (9
=T
3 8 8

o

~

()
T

0.20

o DO data
B Final Yield data

A Growth rate data

0.00

0.00

0.01 0.10 1.00
Dichlorvos conc. (mg/L)

10.00

100.00

Bl 5.1.5 The Dose-response Curve of Dichlorvos (including of three parameters)

1.20

1.00

=

N

o
T

0.20

® Final Yield data
A Growth rate data
© DO data

o

~

(@)
T

0.00

10.00

100.

0.
-0.20

Malathion conc. (mg/L)

00

Bl 5.1.6 The Dose-response Curve of malathion (including of three parameters)
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1.20

1.00

0.80 | © DO data

B Final Yield data
A Growth rate data

0.60 |

ok

0.40 |

0.20 |

0.00
0.01

0.10

1.00 10.00 100.00

fenthion conc. (mg/L)

Bl 5.1.7 The Dose-response Curve of fenthion (including of three parameters)

1.20
1.00 - © B
- / i
0.80 - - -
r 0.60
e
\ 040 r O DO data
0.20 A Growth rate data
. /// . ® Final Yield data
0.0001 0.0010 0.0100 0.1000 1.0000

fa\
VA

ray
U

pentachlorophenol conc. (mg/L)

Bl 5.1.8 The Dose-response Curve of PCP (including of three parameters)
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1.20

o DO data

A Growth rate data

1.00

0.80 I ® Final Yield data

T

0.20 |

0.00
100.00 1000.00 10000.00 100000.00

acetonitrile conc. (mg/L.)

] 5.1.9 The Dose-response Curve of Acetonitrile (including of three parameters)
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5.2 BiF 1 05N --Gtest

T 2010 RR% ARI PO AR 0 - kR & 5 A5y
FIEC B8 LC i k2] ZA 0t i e e Lipkt ECE & LC Eenhi® > 4r g M3 Fr
WEFH DS G e B 0 R BT Y e F H050 F Probit~ Weibul -
2 Logit = fEHEsS o 4 iRz it § K@ ECS0 L RAET BN
L FP R G AP E A B YR BRI A o E T R T A R
S 7 G otest TR A 0 P EE B At BN o 5 W
MEFHKY F - Bl B EantL TRk Bl B EZ GER &

RN R o 4521 5 Gtest A58 % o

# 5.2.1 G values of different test parameters in three models

(A) DO
toxicants G of Probit. G.of'Logit -G of Weibul best fit
atrazine 258.23 85.754 16.773%*
MCPA 52.185 53.072 23.534%*
dichlorvos 230.051 235.653 87.259%*
parathion 59.931 54.512 39.969* weibul (100%)
malathion 193.185 187.667 76.846*
fenthion 186.635 192.12 60.3857*
PCP 65.639 84.761 21.368%*
(B) Final Yield
toxicants G of Probit G of Logit G of Weibul best fit
atrazine 1224.94* - -
MCPA S51.91% 152.26 709.98
dichlorvos 90.31% 98.88 112.40
parathion 244.62 546.72 117.65* Probit(71.43%)
malathion 720.32 188.42 79.41%*
fenthion 89.04* 157.17 140.35
PCP 108.10* 119.60 135.81
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© Growth rate

toxicants G of Probit G of Logit G of Weibul best fit
atrazine 1385.18 824.59* 1456.73
MCPA 627.71* 776.89 701.93
dichlorvos 552.89* 639.12 597.96
parathion 533.56 515.58* 620.79 Logit(42.86%)
malathion 452.89 627.80 272.50*
fenthion 705.60 593.09* 617.26
PCP 742.79 733.44 703.47*

* @ The lowest absolute G value in three models is the optimum values
- : shows no data

d 4 521 FRET - &N F s RFEBE A weibul 55 4w
NenE E R E it ani R o @ A Fina Yield 3 i 5%k 28pF > B ¥ % 7 1) probit
5 B E 050 5 1 Growth rate i Sefiepr o B ECLOgit 5 B F E o pfRen S R BT
M e SEPF o RGBT RN 67 - koo TR RS
Chao[84] B 7 1 4 % 3% 1 s % AT 1 logit #eif & > T A= F % v

Growth rate i* 5 8T R MenBEh I - R A+ ¥ 5 37 5 a7 Bl E KT

IR B PR R eniEsE o TR ok RS 0 wabul shdicdy BB F ik
R B R AR > YRR SR F T L PR BB sTRl R LR

— i35 - [10, 85]
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5.3 R AR EE VR

AFRAL DA TRREAT & LANE FRFEORES AR
AT g AL ERS BENIRFTREY  AHAR RN AL H

RO RPAKRE B L oS AN AT R AR SR
had g B[ RH P U G SRR B T A MR G P B
2 B e v B R B S R A RT BRI R AR &
B et b e

ﬁip;;ﬂ;&%ﬁéiﬁﬁ%%ﬁuﬁéﬁﬂﬂﬂ%%ﬁﬁﬁﬁiﬁ
B % o Be¥pA 7|4 531 4 533 % 5340 gl AHIERTAAE
#(£53D)~gZ%adra il (£5683) g5 (% 534) %3 Py -
SRR RSIERR R LRSS P PR FEE R
Pgn ks 0 Rk BE R ERRRRNL Sy o 1 & TS G BN

Daphniamagna £ 3 #ix & P & e[ 150% 0 bo st & R AR P 1B o

AEATEE AN > AR KRB AD el A e SR 2 e R
subcapitata 2 S subspicatus ¥ > FREZF F AT ATH P hR A HHE TR
%ﬁ%ﬁ?%%”@T’g TEMEARNEG AR 5 EERT 49 4T
231 4% - L aF M BBRES G DRFER A RT ARG R B8

T A R L BOL F H 0 D M F R dleni & TR S A R BB

% o
EREE AR A N SRR LU o RS R S
Gk R GRS 3R FATH L Rk LR R R R B4

Frgoeod tAPERRN LRI FEFHREE LR g 3t o Ak
LB R TE LR SR B B TR R A2 fdren
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A g R N e o

ZR AT RPN AT AR SRR — PR PEAR - &
POEEATL R EED OB B S ROP LR FRE ST R
ﬁEﬁmﬁﬁﬁ@ﬁ’%ﬁﬁi@ﬁ%%&o%&&&@5&lé@ﬁﬂﬁ%%;
Y $hi i chlicdp AR %R TN 2 dcdpant B X $hP] 5 A ROEEE - 3

RPi 7] 0898 %77 7 & BBl AR %% 5 &4 ¥ 4% fash
DiEd A AT LA ROEE NN RS RDTE SIS SR %
BHp 7oA p MBS A S o I T A T DI 0 RS 4 2 B A

oM a B LR EEAARDFTHRY L FIF- L@ iFo

AR A A T O RBTI LB ) E R B A e
WERSHF AR RIGRAPHRA ST 0 2 B AT 25 1000 50
b FRAR T RN R R R S R E o R R R

¥ B i 10~1000 % r2 F o

AREH Y TR TR L T Rk S e R R iR
FF - Fiho 7 rainbow trout b o R A B LG SRR 2 5 R E
BRI R 2k B Al AR T S B IR SR £l e i B rainbow

trout ¥ » 2 X35 4f4 5 (7 WpR %) dlicdp2 EC50 3 i) 4 4 o

kB A SRR AR S - RARR R B a3t ¢ i
ABFBRGERE FR- HeiEid RV R ELE T BHI e 4Py

frig e PN EE et AR B e

B 532 5 HY 54 MRkt A 20 %G PN ks bidp ¢
WA 8 S (TAR B ehA 47 0 & 533 AR fF et e (R J B4
AT FIREE T T RS AL BT licdy B B A B
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A4 fa TR e ROEds 732 5] 089~0.96 fF - @ 12 D. magna i 4p B {1 & 14 ch
$46  RF 4 0.038 (12 Final Yield (75 7 s 48ic) » # 7 5% b 55 304 o1 4%
Flers FRtagent A5 k5 &R A0 L& F RS HTE P ERN f R
FOOF O R R R R FHELG DL P F X A AoT AR o Ao
£V gL L g TR R E 0N clcdy o E Y - S cha g 0 RIF @ 3 R?
FAE D 0842; hip§ AL T 00634 F 1 0129 BN B e B
(HP L REHEF MO B LT RT - RDF 5o Bk - 1D

T
F R+ NI Rainbow trout 5 f Sk P fAng k2 ¢ o

B F LA ML RS o T R A Rk 0 A AR

R PR R W U S o R R g E
54 NOEC 2_ #cp fx & v iR (EC10 & NOEC)

NOEC 8 | 2 B~ ikt 9 S 4 47k B erB~ i ~ €45 windic B o8 8 )
W F NOEC B enB~ 18 § A% 23t 2 ¢ chDunnett’s test = 2 A 17> F E4F &
@wiﬂ%+’ﬁ&ﬁ@ﬁiﬂﬁiﬁﬁg%@mém@’@ﬁ%@ﬁmxc
B gd s R i3 5 3 3F 5 AL P E_ECI0 k¥ & NOEC > &t psm g v
4B F kRt

% 5.4.1 7] 31 12 probit $-5¢ #1851 59 EC10 ~ * Dunnett’s test #7503t {8 3] e
NOEC e %1 Bt g o A3FhM3 3 H4H g 5 ¥ 8ot @ 9d 0051 %
162,29 A3 1ehik1 9 714% 2D EA PR £ 5 F R¥% e NOEC
¢4 ECI0 ke ehagl > it i P HERFORE I A A FTE L F RY
BRiNG Y o RIBIT R 2ARE G B e RRRT R E LS B RGEER VR

#BHY L B NOEC & EC100 i2— % R 4 4 o
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R e 472 2 g P rrde it NOEC & ECI10 faﬁﬁi;;; Bl o 2 4
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SEE Y S T RN T

Fobo 50 REREASKNE LR SR B0 & 5AS L el 1 M H @ st
@ 5] NOEC & EC10 - % I 4% % 7| 1 chNOEC 1 4= % ~ 5L 4 ~ 2 4

BRI R dps AT B AR BRI IEA RN A P ¢ F R iR

Er odm pok2 252G e TR > g A g2 W BCB0 v gk TR -

4

Frdoh o 4 A HACR o

B AR EY YA RIHNOEC & 5 @ frf 3 A& A A i

# 5.3.1 Senditivity to pesticides on different alagal species

EC50 (mg/l)

Reference EC50 (mg/l)

Pesticides

DO Yieldﬁna| R subcapitataa

Cireinhardtii® S quadricauda® S subspicatus

Atrazine 0.089 0.078 0.23-0.34 0:37-0.66 0.13-0.20(96h) 0.092(72h)
0.79-0.93(24h) 0.350(72h)  0.17-0.33(7d)
0.11-0.96(72h) 0.145:0:207(96h) 0.124(14d)
0.12-0.28(96h) 0.352(3d)
MCPA 339 312 18.4(9h)-IC50 - 79.8-96.5(20d) -
17.8(96h)-EC50
Dichlorvos 0.74 1.62 - - - -
Malathion 210 173 - 1-40(8d) - -
Parathion 1.16  0.93 - - - 1.2-10(72h)
Fenthion 1.29 1.05 - - - -
PCP 3.54E-3 3.42E-3  0.19(24h)-1C50 0.36(10d) 0.08(96h) 0.18(72h)
0.11-0.42(96h) 0.22(72h) 0.266(14d) 1.1(7d)

R, subcapitata = Raphidocelis subcapitata = Selenastrum caprocor nutum
b C. reinhardtii = Chlamydomonas reinhardtii, ©S. quadricauda = Scenedesmus quadricauda,
4 S subspicatus = Scenedesmus subspicatus

- shows no data
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% 5.3.2 Comparison between conventional and closed-system algal toxicity tests

toxicants EC50 EC50,¢+ ECS0ratio Log(V.P)

atrazine 0.0899 0.232 2579  -0.635
0.0899 0.335 3.724  -0475
0.0899 0.110 1223  -0.959
0.0899 0.119 1323 -0.924
0.0899 0.281 3124  -0.551
MCPA 3.084 18.4 5.967 1.265
3.084 17.8 5.772 1.250
PCP 3.54E-3 0.42 118.644 1.166

V.P : Vapour Pressure > the unit is mPa
EC50,« isreferred to Table 5.1.5

140

120 + IS
100
.9
& 80
R R” = (.8983
&ﬂ 60
40
20
Y ¢ 0
2 15 -1 05 590 0.5 1 1.5

Log(V.P)

Bl 5.3.1 Correlation between EC50 ratio and vapour pressure
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# 5.3.3 Sensitivity to pesticides on different water-microorganism species

EC50 (mg/l) Reference EC50 (mg/l)
Pesticides DO Yieldh s D. magna® C. dubia” C.tentans® T. pyriformis
Atrazine  0.089 0.078 >50(24h)  >30(48h)-LC50  >20(96h)-EC50 96(48h)
>39(48h) -EC50  3.5-4.2(7d)-IC50  0.36-1.44(48h) 74(96h)-EC50
5.2-8.1(48h)-L.C50 LC50  5.8(24h)
0.2-2(24h) -LC50
MCPA 3.39 3.12 >180(48h)-EC50 - - -
>40(48h)-L.C50
Dichlorvos 074  1.62 1-3.5(24h) . 00176(96h)  15.6(6h)
0.8-1.4(48h) 3.91(24h)
-LD50
Maathion 210 173  0.012-0.0340(96h) 0.0024-0.0043(24h) i i
0.00033-0.0006(21d)  0.00212(48h)
Paathion 116 093 0.002-0.0028(24h)  £0.00023(48h)  0.0023-0.0037 i
0.0023(241) -(14d)
0.00072-0:0014(48h) 0.022-0.043(4d)
-EC50
0.00192-0.00253
(48h)-L G50
Fenthion ~ 129 105 0.0045-0.006(48h) 0.00131-0.00223 i >5(24h)
(48h)
PCP 3.54E-3 3.42E-3 0.4-0.76(24h) >3(48h) . 0.15(24h)
15-25(48h)  0.3-0.347(48h) 0.25(25h)
-LC50 0.64(96h)

2D. magna = Daphia magna, °C. dubia = Ceriodaphnia dubia, IC50, °C.tentans = Chironomus tentans,
(Midge), ®T. pyriformis = Tetrahymena pyriformis, (Ciliate), LD50
-2 shows no data
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# 5.3.4 Sengitivity to pesticides on different fish species

EC50 (mg/l) Reference EC50 (mg/l)
Pesticides _ _ _ Sheepshead ,
DO Yidding Ranbow Trout Goldfish , Guppy  Father minnow
minnow
Atrazine 0.089 0.078 0.2(24h) >10(48h) 11.2-16.6 10-71(48h)  72-110(96h)
0.736-0.888(23d)  25-102(96h) (96h)
0.696(sac fry)
MCPA 339 312 0.53-1.51(48h) >40(48h) - - -
Dichlorvos 0.74 1.62 0.5(24h) 5.39-8.7 5.81(24h)  2.5-3.7(96h)
0.6-0.9(96h) (96h) 3.3(48h)
Malathion 2.10 1.73  0.15-0.36(24h) 17.9-21.6(24h) - - 10.3-16(24h)
0.16-0.24(96h) _10.6-11.9(96h) 6.45-11.5(96h)
Parathion 1.16 0.93 1.39-2.98(24h) 3-5.14(24h) - - 1.77-4.87(24h)
1.2-1.6(96h) 1.35-2.47(96h)
Fenthion 1.29 1.05 1.19-2.05(24h) 1.96-6.92(24h) 1.69-2.255.8-6.6(24h) 2.48-4.87(24h)
1.78-6.54(96h) 1.9-2.2(96h) 1.37-3.8(96h)
PCP 3.54E-3 3.42E-3 0.13-0.296(24h) 0.264(96h) 0.266(96h) 1.08-1.479 0.19-0.274(24h)
0.164-0.235(24h)" “0.082-2.2(24h) (12h) 0.21-0.286(48h)
0.35-0.66(96h) 0.112-0.203 1.04-1.32 0.42-0.55(96h)
(48h) (24h)  0.05-0.23(5d)
0.82-1.7
(48h)

Rainbow trout= Oncorhynchus mykiss Gold fish = Carassius auratus Sheepshead minnow = Cyprinodon
variegates Guppy = Poecilia reticulate Fathead minnow = Pimephales promelas

- : shows no data

*These data wererevealed in U.S.EPA ECOTOX Database
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r Final Yield data
y = 1.0911x - 1.6029
R% = (0.8867

. y=1.0211x - 1.4339 DO data
R’ = 0.8464

log(1/EC50)(ref)

*

log(1/EC50)(ref)
O — D W s O oo

0 5 10
Jog(1/EC50)(test) 0 log(1/EE'S0) (test) 10
(b)
6 r 61 Final Yield data
. DO data i M
51 . . > .
T, 0 o y=-04236x+40832 “EE , | o ¥=-0339x+3.8309
= R>=0.0633 2 R*=0.0379
Q 3 — :rl 9 3 [
et - .
1+ . 1 r .
0 0
0 2 4 6 ' 0 1 2 3 4 5
log(1/EC50)(test) log(1/EC50)(test)
()
6 61
. DO data Final Yield,data
5 - 51
o \ y = 6.1915x - 10.266
£ 4 ¢ T4 R?=0.8419
a3 N
S, | y=-40586x+ 13587 e =
5 g9t
- R?=0.1291 =
1 | -
1 |
0
0
2.1 22 23 24 25 ) 1 ) ;

log(1/EC50)(test) log(1/EC50)(test)
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(d)

[—
T

o
7/

S N

61 DO data o . Final Yield data
5 [ 5 F
~4 T y=-22366x+9.6972 4 ¢
23 ¢ R?=0.9217 2,0
2, g | v=-19652+ 8591
Q n L
= 2 R’ = 0.8927
N :
<0
1
2

- 40 1 2 3 4
2" log(1/EC50)(test) log(1/ECS0)(test)
(e
35 [ 35 _
3 DO data 3 Final Yield data
- S - .
%25 = / F 6;3}25 - /
= L 4 > - * o
s’ 3
©15 ¢ y=00026x +2.1658 7 Z15 y = 0.0873x + 2.185
=2 R’ = 0.1049 ENEE R’=0.0872
g1 r '
05 r
0.5 0
0 0 2 4
0 lgg(l/ECSO)(tést) 6 log(1/EC50)(test)
(f)
35 [ 35 _
3 - . DO data . Final Yield data
r &
= 5 | * = . 2
% 2 % 2 L
O O B
15 F _ D5 y =-1.7135x + 6.3959
= y=-2.141x +7.4713 = R o 06056
glr R =0.4842 =
0.5 - 05
0 0
2.1 2.2 23 2.4 2.5 2.1 2.2 2.3 24 2.5
log(1/EC50)(test) log(1/EC50)(test)

83



(9)

3.5 351 Final Yield data
3 |v=05003x +05398 Q0% 3 |
~ ) y = 0.5276x + 04982
Bas p R=090 T 23 R’ = 09592
S 2 F % 2 -
Q
gl.S - . g 15 F >
ERRE 21t
05 [ 05 L
0 0
2 4 6 0 2 4 6
log(1/EC50)(test) log(1/EC50)test)

B8] 5.3.3 Relationship between this toxicity test and other literature data
*(@): The species is Raphidocelis subcapitata; (b): The speciesis Daphia magna; (c): The
species is Daphia magna, except herbicides; (d): The species is Chironomus tentans; (e):
The speciesisrainbow trout; (f): The speciesis rainbow trout, except herbicides; (g): The
speciesis feather minnow
**The unit of EC50 ismol/L ; These literature datais referred to Table 5.1.6 ~ Table
5.1.8 ~ Table5.1.9

# 5.3.5 Theregressive data between the closed-system

toxicity test and other species data

DO Fina Yield
species Regress equation R? Regress equation R?

R. subcapitata  (a) Y=1.021X-1.434 0.846 Y=1.091X-1.603 0.887
D. magna (b) Y=-0.424X+4.083 0.063 Y=0.339X+3.831 0.038
(c) Y=-4.059X+13.59 0.129 Y=6.192X-10.27 0.842

C. tentans (d) Y=-2.237X+9.697 0.922 Y=-1.965X+8.892 0.893
rainbow trout (€) Y=0.093X+2.166 0.105 Y=0.087X+2.185 0.087
() Y=-2.141X+7.471 0.484 Y=-1.314X+6.396 0.606

feather minnow(g) Y=0.500X+0.540 0.957 Y=0.528X+0.498 0.959

X: the closed-system toxicity test data
Y: other species data



# 5.4.1 Therelationship of NOEC and EC10

oxicants _ NOEC (mg/L) EC10 (mg/L) EC10/NOEC
DO Yieldina DO  Yieldina DO Yieldhing

atrazine  0.02 0.02 0.033 0.018 1.62 0.89
MCPA <050  1.00 0.62 1.85 >1.24 1.85
parathion  0.70 0.35 0.26 0.079 0.36 0.23
dichlorvos <1.06  <1.06 0.054 0.22 >0.051 >0.21
malathion <025  1.20 0.35 1.10 >1.39 0.92
fenthion <030  0.30 0.4434 0.36 >1.48 1.19
PCP <0001 0001  114E-3 5.46E-4 >1.14 0.55

*NOEC is conducted by Dunnett’s test, EC10is conducted by Probit model

# 5.4.2 Theimportant statistical parametersin two test end-ponits

DO Fina Yield
toxicants Sw F-ration cut=off value(%) Sw  Fration cut-off value(%)
atrazine 0.26  197.99 11.08 9635.93 181.94 11.83
MCPA 0.44 83.78 10.85 11400.34 424.17 7.27
dichlorvos 0.74 18.17 25.47 19116.46 77.50 15.71
parathion 0.91 29.11 25.41 13880.02 50.54 14.32
malathion 0.47 78.91 16.01 11159.67 382.96 7.98
fenthion 0.25 378.38 7.43 10758.54 280.21 7.74
PCP 0.25 591.59 6.19 7533.40 1102.33 4.43
mean 047 19685 1463 1192634  357.09 9.90

*Sw: Variation between columns

**E ration . Theratio of variation within columns to variation between columns
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% 5.4.3 Thelist of NOEC

_ NOEC (mg/L) Reference NOEC (mg/L)
Toxicants
DO Yiddsing Green algae Ciliate® Water flea Fish
arazine  0.02 0.02 0.054(48n)? 14.5(48h) 2.5(6d) 2(96hy
0.004-0.01(24h)? 21.5(96h)
0.0037(10d)"
0.005(96h)°
0.003-0.063(96h)"
0.005-0.02(24h)®
0.022(72h)®
0.075(96h)"
MCPA <0.50 1.00 - - - 117"
dichlorvos 0.70  0.35 - - 0.000109  0.07-0.19(28d)"
-0.000206(21d)"
parathion <1.06 <1.06 1.2(72h)-EC10° - 0.000002(21d)" <0.2(48h)
0.196h)
maathion <0.25 1.20 L - 0.00015 <15.6
-0.0003(22d)"
Fenthion <0.30 0.30 - i 0.6(14d)" -
PCP <0.001 0.001 0.0027(48h)" 0:25(48h)  50-250(14d)" 0.056-0.11(28d)
0.3(4d)b 0:36(7d)" 10.1(96h) 0.5(1h)
0.03(72h)"

0.14-0.154(24hy’
0.135(72h)’
0.005-0.04(96h)’

3 C. zofingiensis = Chlorella zofingiensis ; °C.reinhardtii = Chlamydomonas reinhardtii; °C.
saccharophila = Chlorella saccharophil,; %S acutus = Scenedesmus acutus; °S. subspicatus =
Scenedesmus subspicatus; ' R. subcapitata = Raphidocelis subcapitata = Selenastrum
caprocornutum; 9T, pyriformis = Tetrahymena pyriformis, Ciliate; "D. magna = Daphia magna;
'C. dubia = Ceriodaphnia dubia; 'Rainbow Trout = Oncorhynchus mykiss; “Fathead minnow =
Pimephales promelas; ' Gold fish= Poecilia reticulate

-2 shows no data
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Log (V/EC50) =-0.0237 log P + 2.4185 » R=0.1107
AL EE (Find Yield) & &5 Ji 3 BLp o LRSS ) RrEA

Log (1/EC50) =0.0993 log P+ 2.0686 » R®=0.9953

553 % Fl 554 Likdj 2 551 ¢ feshd h 2t 8k L F 2 4h

FEIEEI T R ERTEN RS TR T C S R IR R AR

B hst k@t T 011075 R Ep A A FENRAS kg o BT AT I AN G

07 A3 109953 - @ iEd QSAR * 3t A L8 42 w2 33 0 AT R Il

Ve HEIE 6k B 20 DR ERF DR BT - FRaDiR o Tk

QSAR # 47 FF > iR en R IR D 2 e cfp B |2 o

# 5.5.1 The EC50 and log (Kow) of pesticides about two endpoints

log(1/EC50)
toxicants log(Kow) DO Final Yield
MCPA 2.52 1.771 1.809
atrazine 2.82 3.380 3.439
dichlorvos 0.6 2477 2.136
fenthion 4.08 2.335 2477
malathion 2.29 2.210 2.280
parathion 3.73 2.399 2.443
PCP 474 4.877 4.892

*EC50 unit is mol/L
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|y =0.391x + 1.6175
R’ = 0.2632

*
*
*

log(1/EC50)
O N W b O1 O

log P

@ 5. 5. 1 Relationship betweenthe toxicity dataand log P (about DO)

5 B .
. y = 0.4758x + 1.3701
) R%*=0.3795 ,
o3}
iy
— o
52 [
ke
1 L
O | | | | ]
0 1 2 logp 3 4 5

i8] 5. 5. 2 Relationship between the toxicity data and log P (about Final Yield)
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@ 5. 5. 3 Relationship betweenthe toxicity dataand log P (about DO)
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i8] 5. 5. 4 Relationship between the toxicity data and log P (about Final Yield)
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# 5.6.1 The data of toxicity test in mixtures

Toxicants Malathion MCPA Dichlorovs Parathion Fenthion PCP
Atrazine 1.049[+] 1.308[A] 0.554[S] 0.775[+] 0.735[S] 0.551[S]
(0.986-1.118) (1.140-1.490) (0.391-0.782) (0.43-1.23) (0.576-0.998) (0.477-0.632)
MCPA 2.961[A] 2.455[A] 4.802[A]
(1.504-4.705) (1.968-3.021) (3.496-8.122)
Dichlorovs ] ] ] 1.565[+] 0.455[S] 0.506[ 5]
(0.760-3.630) (0.423-0.488) (0.365-0.660)
. 0.265[S] 1.362[+]
Parathion - - - -
(0.143-0.355) (0.975-2.504)
0.477[S
Fenthion - - - - - [S]

(0.352-0.714)

*These data is conducted using Additive index théorem (mixtureratio is 1:1) (TU ) » the main parameter is DO; S:

Synergism; -+ : additive effect; A: Antagonism

* () : The 95% confidence interval

-: shows no data
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# 5.6.2 Theresults about different parametersin each set of mixture

Mixtures DO Final Yield Growth rate

toxicantl. toxicant2 05% CI*  Effect Toxicratio TU 05% CI  Effect Toxicratio TU 95% CI  Effect Tr::i)c
arazine fenthion 0672 0529~0886 S 11 0755 00711~1800 S 1071 1289  0552~3947 + 1011
arazine malathion 1.049 0986~ 1118  + 11 1511 1077~2008 A 1061 2835  2073~4859 A 1261
MCPA  arazine 1308 1.140~1450 A 11 1752  1209~2374 A 1061 2027  1595~2618 A 1611
arazine parathion 0701 0428 ~1232  + 11 2113 1805~2422 A 1101 2380  2019~2913 A 11
dichlorvos atrazine 0553  0391~0783 S 11 0465 .00754~0841 S 1251 165 0870~2726 A 1110
PCP  arazine 0551 04770632 S 11 05490 017142027  + L1l 185  1272~3507 A 1931
parathion dichlorvo 1565 0768 ~3.627  + 11 22830 160843471 A 2261 23236 11463~12139 A 1:1.10
fenthion parathion 0265 0.143~0355 S 11 01 LB1~438 A 1031 2642  1801~4972 A 1110
dichlorvosfenthion 0455 0423 ~0488 S 11 044N 03050553 S 2701 1028  0642~1645 +  1:1.09
dichlorvos parathion 0506 0365~ 0660 S 11 2049 1607~279 A 2771 2668  2006~6184 A  1:1.10
MCPA  fenthion 2455 1968~3021 A 11 3757 '0585~4.693 A Ll41 4773 3623~21.642 A 1631
PCP  MCPA 4802 3496~812 A 11 5927 0515~4562  + 1051 33085 14713~12431 A 1201
PCP  fenthion 0477 0352~0714 S 11 1161 0783~1494  + 1201 10076 6877~18954 A 1951
PCP parathion 1.362  0.975 ~ 2.504 + 11 - -~ - - - -~ - - -
MCPA  parathion 2961 1504~4705 A 11 3917 1689~5472 A 1161 48425 36143~41812 A 1611

Synergism: 7 (46.7%)
additive effect : 4 (26.7%)
Antagonism: 4 (26.7%)

Synergism: 3 (20.0%)

additive effect : 4 (30.8%)

Antagonism: 7 (46.7%)

Synergism: 0 (0%)
additive effect : 2 (13.3%)
Antagonism: 12 (80%)

*95% CI : 95% confidenceinterval; S: Synergism; -+ : additive effect; A: Antagonism

-:the TU is not on the 95% confidence interval, so shows no data94
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