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Acute Aquatoxicity of Chemicals to Carp and
Changes of Toxicity Values Dependent on Treatment
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Abstract

This study was performed to evaluate the aquatoxicity of 5 chemicals (butachlor, isoproth-
iolane, probenazole, carbofuran, and cartap) to carp (Cyprinus carpio), discuss the impact on
the 96 hr-LCs, values of the chemicals with the exposure time.

In butachlor, we also compared the acute toxicity values between two exposure system, the

continuous flow system and static state system, and measured the dissolved oxygen concentra-

tions in the two systems.

The acute toxicity values (96 hr-LC50 values) of the 6 chemicals were 0. 25 ppm in butachlor,

10. 0 ppm in isoprothiolane, 6.2 ppm in probenazole,

1.40 ppm in carbofuran, and 0.64 ppm in

cartap, respectively, We also found that the LCsy values were downed with increase of the

exposure time.
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Table 1. Exposure system, formulations, size of fish, and concentration tested by chemicals

Formulation Size of test fish .
Chemicals SE;(Slzgf:re tested “Weight  Length " Conc(entrrna)tlon
(Purity, %) (cm) P
Butachlor g*t T*? 4+1 611 0.16, 0.32, 0.48, 0.64,
(91.5) 0.96, 1.60, Control
C T 2.630.7 4.710.4 0.15, 0.18, 0.22, 0.26,
(91.5) 0.31, 0.45, 0.65 0.95,
1.37, Control
Isoprothiolane C T 5.2+1.1 6.1+0.5 2.7, 3.6, 4.5, 5.8, 7.3,
(96) 9.2, 12.0, 18.0, Control
Probenazole C T 6.6+1.2 6.310.4 2.0, 2.7, 3.5 46, 6.7,
91.7) 7.9, 10.4, 13.7, Control
Carbofuran C T 3.6+0.7 5.3%0.3 0.40, 0.60, 0.90, 1.35,
(90) 2.02, 3.00, 4.50, Control
Cartap C F*s 3.74+0.9 5.630.5 0.14, 0.20, 0.27, 0.39,
(50) 0.55, 0.78, 1.10, 1.60, Control

*] S : Static state
*2 T : Technical

*3 F : Formulate
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Table 2. Acute toxicity of chemicals tested to carp
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Chermicals Formiation Dot $81rLCy values (ppm) and
Butachlor Technical Static 0.32 0. 23~0. 45
Technical Continuous 0.25 0.23~0. 28
Isoprothiolane Technical Continuous 10.0 8.60~11.7
Probenazole Technical Continuous 6.20 5. 50~7. 00
Carbofuran Technical Continuous 1. 40 1.06~1.85
Formulate Continuous 0. 64 0. 55~0. 75

Cartap

484] 7y BHIEE S 2 AL3le] Litchfields} Wilcoxon® J5
kel wela LC50ZE 95% A iEakied] A9 LIRE
o} TFHRIEE 7otdl ot

BR A %

1. MRSk M

9642k Fo oJeofel HE £ BIH EEFHIS
95% HEK#EANAY E@BRMEE Table 29 2}

Jololl A & BEH HMFTHES B el &
Aol 7k Ao, FEBERS MBS ERS
¥l @3 2w butachlore] 7 48417 LC50%e] 0.81
prmeo 2 HAFN HES BERJESEEVD =z
Rank B (48 hr-LC50; 0.5~10 ppm) ¥ Group I (96
hr-LC50; 0.5~5 ppm)el] =os 1}, K #EF= Kk
2w Rank C (<{0.5 ppm) & Group [ (<0.5 ppm)d
Sohed kol W - At BEEo = FE= o Isopro-
thiolane & w23 ff#tke] 2 Aoz 52, 5
3 W] 2 B¥oz AR on, BAA
2] 7% 484] 7k LCs50%to] 6.7 ppm‘” 2. 2 Rank B(o 5
~10 ppm) % GroupJf (5~50 ppm)¢] 35 E Aoz
FEA o, K BRE ol K Ag B %9,1 t}.
Probenazole . isoprothiolanes} =m}xlz}x| = s
ol M$ 2 Aoz HEIANOH, BAAAY &
M (6. 3ppm) V3 W 2 B, K FHRS ﬂer
—¥d Ag%e 29t el F#:S¥EE Rank B g
Grouplf 2.2 t}4& FHfeo] P& (toxic
toxic) f¥fo = sebe]gich, el m carbofurang %
gl N8 A BIEE 347 o)Al g HEY fE
HECT BIES 2, 2 ol F & FKIEFC] A AF] HoA
th o] 9hgre A2 o] f2EEol fik5te) FMC Co.d)
A 'R —FEtn ged, o] B wad
carbofuran® FAFEMo]l =& Astd 247k o] K
ZEstd b Badbgdth. Carbofurand] Zpigi:zre
2l & FRAE 1 4ppmele], FMCiER 06 A =

or slightly

1. 4 ppm EF EPAKE AV 23} 0. 08~1. 18 ppmo}
zg 7E] A} A2 —Fegrh aelz #Hi
9 #FME+e Rank B(o 5~10ppm) ¥ Group[ (0.5~
5ppm)o] &ate Aoz Amsvh Cartap FiFE
e 32X e Aoz AnsEd, HEFHETS 0.64
ppme. @ H#AY 0.78 ppmPF w]maf4] & FHol
e Aoz FEADL. = faFHtezd oz F4E 5
WA M= HAS H#go =z Rank B(0.5~10 ppm)
o 3z, @O H#oz uw= Groupl (0.5~5
ppmjoll EatE 2 ] A ko] gl (toxic)@ ez 4
7= et

ZEe] Hel A W mdtg ol A E #Re gE
9 ERE 7ol ZMEAEEDA i 2olst JEA
S Aze EhkEd 2R, #EA9) WEER Y o
9 BRIES o KEStE Aoz AudA, AAR
BxE 2213l & carbofuran?] £oje) & 2447
LC50%%ol 0.355 ppm3} (.842ppmo g 3A zo]s}
1{_};}1 -qu,\;].(ll).

2. FEEER0] CHE St (LC50) 2 MWL

IR =& B30 & AEHS) #te o
% Fig. 1~Fig. 64 n¥& ulg} 724,

2o A mRo] 58S $iAEE Fa EEEHol
Lol det LOs0gel debal=z, LCSORE AR
el wel gelA 2 gleg bz g olA Y
BEFFSRA] whel LCs0gkol #ifkdle RS Yutdeoz
Bo} mEsiist R AAE As Kiflsts 4
Az 493 5 97,

a2 2 B3 webA FEER w2 LC50ze i
{tige] M2 e}Eol warsl
carbofuran® 2447k 9 4847k LC50%k-2 »| 5314 o
Y 964] 7+ LC50%k3+= 2Ryl H.ox, probenazoles};
cartap FEERRC] whel ad e s LCs503k
o] yrolxl 3, butachlor: 244 7+ LC50%ke] Hesle] 48
A7 8 962 7 LCs0zke] W41 ¥k},

2z ooz AR u o F o) B AE

1}, & isoprothiolanes}



(48) 537 53 R A3A A 135 (1984)

(%)

Mortality

99.99[-
L 99.‘)9’_
99.9 |~ )
99.9
99.5 |-
99 - 99.5~
98 - % L
98 P
95 =
80 |- e
a0
8o I~
70 |- 80 |-
o b s 70}
s0 E’ 80 I~ *
a0 b ! PEEL S
1 £ a0
n | 3
v =30
0 G- — - 24hr-rcs0 ppr 5
20 1
wl // L 48hr-LCS0 L L oo 24nr-Lcs0-14.0 PPM
I
5 |- - %= — = ——==—96hz-LC50 = 0.32 s L L»_“ 48hr-LC50=13.5
______ 96hr-LC50=10.0
B L
Cc.5 = 0.5
0.1 ~ 0.1 |
I 1 L1 [ L 1 1 1 L 1 L 1 1 1 " 1
2 k] 4 5 10 20 30 40 60 . 1 2 3 4 5 10 20 10 40 60
Concentration (ppm) Concentration (ppm}
Fig. 1. Variation of acute toxicity value of Fig. 8. Variation of acute toxicity value of
butachlor to carp by exposure time isoprothiolane to carp by exposure
(Static state system) time
99.99
i o !-
99.9 p -
S o
99.5 |- .
99 L
98 G
95 L .
30 =
sof=
80 = E [23¢] 5
70 P = 7ol
s :g - 7: [ o
- I e o
a0 ) £ 4
— i
A of L - 24hr-LC50=0. 70 PP™ J0p
Y
2 20 F f o She-1050<0.35 20k L-—-- 24hr-rcso=12.3 PP
10  § O6hr-LC50=0. 25 10~ P Y A, Sl 48hr-LC50= 8.8
______ £-LC50=0.
5 s - 96hr=1C50= 6.2
1 b= 1
0.5 = 0.5
0.1 P 0.1}=
1 L4 1 1 i el 1 1 1 1 | 1 | 11 1
0.1 0.2 0.3 0.4 0.5 1.0 2.0 3.0 4.0 6.0 1 2 3 45 10 20 30 40 60
Concentration (ppm) Concentration (ppm)
Fig. 2. Variation of acute toxicity value of Fig. 4. Variation of acute toxicity value of
butachlor to carp by exposure time probenazole to carp by exposure time

(Continuous flow system)



5 A% AMAREES EER SE Fike BL

99.991

99.5 |
29 P
98 |
95 |

9C =

Mortality (%)

- 24hr~LC50=2.25 PP™

L — 4Bhr-LC50=2.05

L — - -- 96hr-LC5C=1.40

[l 1 1.1 ) 1 | L J
0.1 0.2 0.3 0.4 C.5 1.0 2.0 3.0 4.0 6.0 10

Concentration (ppm}

Fig. 5. Variation of acute toxicity value of
carbofuran to carp by exposure time

26,99

)
Ll
1
1
L~ --24nr-LC50=1.35 PP™

Mortality f3)
5
T

)
I
1
L —..-48hr-LC50=1.00

Lo ~ ~96hr-LC50=0.64

A 1 11 L 1 1 1 )
0.3 0.2 0.3 0405 1.0 2.0 3.0 4.0 6.0

Concentration (ppm)

Fig. 6. Variation of acute toxicity value of
cartap to carp by exposure time

(49)

& FHEI 7 Hted LC503E F3le A Solls BRE
Befile] HEY HETE EHL =z dgol Fesgzier
2 Jhghebl giplf W BEER 2 toxicity curved {E
BE F, A AR g3 9 g threshold level
% A Zeld ¥, AL RENNE REHE T
Aoz Andd

3. REHEER SEREE(LCs0)2tat DOl Bk

Butachlor®] 7% static states} continuous flow
systemo 2 77 EES R, StEAEEE 9647
LC507ko] t}-& Fig. 7d]4 2 nlelzlo] static state
9l 7% 0.32 ppmel#] ¥kE}ed, continuous flow system
gl H$E 0.25ppmOE Wo| PopxE Aoz Hel,
2ot it akal LCs0gke T3t el A pRETT kel
wel LCsogkel vHE 4 it Aol Falx A o
Zro] g FTikel webd LCsozte] ot & Eiie AA
2 ERoKEPA B9 butachlorff & S#3tA %9k
w Feoll =AB] oA, gubAoE Mo} static
states] 7] ¢ continuous flow systemel] k:3te] evap-
oration, hydrolysis, uptake, photodecompositione
9] 3}le] butachloro] 4pfigs] =2 QLI A g o] & g
BH kMR ki toxicante] RREEZF R T A
o7 oAEY, webs olgldt LC50gte] ERE Ki¥
7y toxicant®] #EER4 KEHE Aoz Azt

99.99 (

Fortality (%)

e 9BME-LC5020.32 (Static)

______ 96hr-LC50=0.25 (Continuous)

1 111 L ] (| 1
C. 0.2 0.3 0405 1.0 2.0 3.0 4.0 6.0

Concentration (ppm)

Fig. 7. Difference of 96 hr-LC;, values of
butachlor to carp by exposure system



@I85 A

s.of 5.96
0.16
0.64
2 7.0}
Q
&
N
|
6.0
G 0.48
“
s
3
] . Y A A
c
A 50k 60t level of
g saturation
o concentration
o at 22%
b
§ a.0f
8
=
o
o
§ 0.32
CaERT
- 0.16
o
> Control
3
=]
2 2.0
-3
o
3
$ 1 1 N !
0 n 24 48 72 9

Hours after treatment
Fig. 8. DO variations in test chambers for
test periods with static state system

10.0 f

3.0 |
£
€
& 8.0 [
L
b
i 0.31
3
w70 0.15
Fi 0.25
© 0.18
1:
sl 0.22
H 6.0 L
el
- g
"é - Control
T
I N g N,
: \
H 5.0 b 601 level of
v saturation
b concentration
) at 229C
2
E3
o 1.0 b 0.45
o
b
2
&
l
3
n
A
=] 3.0 |

1 2 L L L

o 2] 48 72 96
Hours after treatment

Fig. 9. DO variation in test chambers for test
period with continuous flow system

2z REHERY AdA JMF EES EAES
9] dhiql Kl BFEBEOO)Y BEE T HES
EHel T 2R A&l A A (Fig. 8,9).
=, static stateo| 4| DOREE7} 244 7 Foll &= DS

A 34 A1E (1984)

BEol Al kil 22°Cd=l o] AN 8.7 ppme] 60%
419l 5.2ppme] 3= Wi ejzkon, 484 AN £ BBRE
BE A= R A0 3t gl o=z 14 =& D09
Aol Ao HEkr B A G2 REAEAN

- DO& oA 60%A ol 3% fAstgch. w6l cont-

inuous flow systeme| A & 244] 7152 HBE A A 2
DOE Ao shel WAl 2 fuFIlES] 60% LI Lo Kigs
frAstgleh. dubd o s SiEmEE ERA o4 #
Rz EFEML REBE fA%7] 64 #HBRAR
Pe] DO7L ofgBEee] 60% L) Lol = 28 x4 Aok
FEE HFY Hikwd ddtd g gep@ien,
2Bz ejel o] HEAS] BEHIES 1g/19
HHEL 28] 4 M@ YA = static statez
Higsl = A ¥l continuous flow systemo z 3=
Aol ¥ FelAoletz YAse o o} EEAMPA 2
o) BEE ERUMSE —@3A 44 F& 9
ol = S Jjikel o HEMolz Amsch

5f&9] #3¥ (butachlor, isoprothiolane, probenazole
carbofuran, cartap)o] w3l oJo] & fAl oz 3Flo
AMEREETY 9647 LC50zk e #ESd e, = &
A9 AEASE HRe AT EmEss R
% EES G w2 AR S KR B
FRERS BES HIES oF, 2 #RE o3 2t

1) & 2859 964 7k LC503t-2 butachlor 9. 25 ppm,
isoprothiolane 10.0 ppm, probenazole 6. 2 ppm, carbo-
furan 1.40 ppm, cartap 0.64 ppme] ¢} =}.

2) & BFE L5 REHC) AdAd =t LC50z
of etA & AgE epigeh.

21 28

1. Sprague, J. B.(1969) : Measurement of pollutant
toxicity to fish I. Bioassay methods for acute
toxicity, Water Research, 3, 793.

2. U.S. EPA (1978) : Methods for measuring the
acute toxicity of effluent to aquatic organisms,
EPA-600/4-78-012.

3. U.S. EPA (1975) : Methods for acute toxicity
tests with fish, macroinvertebrates, and amphi-
bians, EPA-660/3-75-009.

4. APHA, AWWA, WPCF (1981) : Standard met-
hods for the examination of water and waste-
water (15 ed.), Washington D.C.



L
. OECD (1981) : OECD guideline for testing of
chemicals, Paris
FEUEA (1982) 1wl
EA %A 4] A213.

. i@k —J (1976) : 4~ PV 2,
FiH e

. Nishiuchi, Y. (1974) : Testing methods for the

chemicals to agquatic

AANEd YH, F

PNt 219]

toxicity of agricultural

organisms, Japanese Pesticides Information,
19, 15.
. @ F A5 (1983) rseERY b4 2 A4

&y A% AT, H3F71E€A, pp.185.

Brdge] BTN MMk W R e 8

(51)

10. FMC Co. (1978) : Fish toxicity-furadan, Nissan

11.

12.

13.

Chemical Industries.

U.S. EPA (1976) : Initial scientific and miniec-
onomic review of carbofuran, EPA 540/1-76-
009.

Anderson, P. D., and D’Apollonais, S. (1978) :
Principles of ecotoxicology (G. C. Butler ed.),
John Wiley and Sons, pp. 191.

Chen, Y. L., Lo, C. C., and Wang, Y. S. (1982):
Photodecomposition of the herbicide butachlor in

aqueous solution, J. Pest. Sci., 7, 41.



