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Comparison of the Susceptibility of Freshwater Organisms
for the Acute Toxicity Test of Pesticides.

Chun Chul Shin,* Sung Kyu Lee*, Jung Koo Roh*
ABSTRACT

This study was performed to determine the aquatic toxicity of 3 chemicals(butachlor, trichlo-
tfon, and BPMC) to 3 test organisms (fish, crustacean, and algae) which represent each trophic
level in freshwater ecosystem, and to compare the sensitivity of these organisms to 3 chemicals
with short-term test.

Scenedesmus subspicatus, unicellular algae, was the most sensitive species of 3 organisms to
butachlor and the ratio between least and most sensitive organisms was 5.7. Moina rectirostris,
freshwater invertebrate, was also muore sensitive organism than S. subspicatus and Oryzias
latipes to trichlorfon and BPMC, and their ratios were 260, 000 and 5, 090. As a result, remar-
kable differences were otsarved in the sensitivities among the test organisms with different
chemical structure and mode of action of the chemicals.

Therefore, it is recommended that a set of tests on different species, including the represen-
tative species of fish, invertebrate, and algae, should be required in short-term aquatic toxicity

test for chemicals introduced into the Korean environment.
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Table 1. Agrochemicals used in this test

Common name Chemical Name

Purity 9
Butachlor 2-chloro-2’, 6'-diethyl-N- Technical
(butoxymethyl)acetanilide &9, 57
BPMC O-sez-butylphenyl meth- Technical
ylcarbamate 96
Trichlorfon Dimethyl 2, 2, 2-trichloro- Technical

1-hydroxyethyl phosphonate 96.5

HEFEE log-scales 57340z EIsr & slg
on flEzTd e 2 398z s1g BL FEd S
7t 49 &9 F B4R E Ay e
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= dAE 2524 o329 Institude of Terrestrial
Ecologye] A R ¢kulo}l Gorham’s modified nutrientt®
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pulexf culture media®® & z A sted AFo AF-L3kg
t}, ©] media9] hardness= 80-90 mg/1 as CaCO, g t}.

Ao A8 48 $HEHYL pHE 6.5-7.1,
hardness®=-52 mg/1 us CaCO;% oF.
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Table 2. Test organisms, experimental conditions and toxicological criteria in this study.

Exposure Number of Test

Tem:

Test species Age/Stage time (days) organisms volume (1) rature(°C) Lighting Dosing Criteria
Fish test .
O. latipes 6 month 4 20 5 23+2°C  circadic®  continuous Mortality
Crustacean test »
M. rectirostris <24 hrs. 2 30 0.1 25%+1°C  circadic®  static Mobility
Algal growth test .
S. subspicatus log-phase 4 - 1x10* 0.1 23+2°C 4,000 Lux static Growth
(biomass)

°14 hrs. Light; 10hrs. Dark

A% THYShe ¢ 527 dish 9 AY5E FY=
Az & $490 2394 @& A¢ FEHged
O. latipesd 7% K utdy] 2 T3 A Qo] ¢
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T A dAFL ¢ Urh

r°" rlu e,

Table 3. Comparison of results (mg/l) of short term tests with three organisms.

. P £ S Compounds
Organisms arameter Criteria Butachlor Trichlorfon BPMC
Scenedesmus subspicatus 4d ECg," growth 0.23 290 >56
Moina rectirosiris 2d ECs, mobility 1.3 0.0011 0.011
Oryzias latipes 44 LC,,° mortality 0.58 70 11

¢ The lethal (or effective) concentration that gives 50% inhibition of the measured criteria.
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Table 4. Ratio’s between least sensitive and most
sensitive organism in short-term test(L
(E)C 5 in mg/I)

highest L(E)C 50

Al F:5F 454 4 A% 24 EY AF4 vz 47

Compounds lowest L(E)C 50 Organisms
Butachlor —61.;;3‘ =57 _1%%‘%
BPMC S0 =500 P Substicalus.

¢ The lethal{or effective) concentration that gives
509; inhibition of measured criteria.
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o FAEFAH gL S subspicatuse]l A 290 mg/19}
56 mg/lo] Aol 9l =, M. rectirostrise] o &) 4= 0.0011
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