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Establishment of Bioassay Methods for the Evaluation
of Acute Toxicity of Pesticides to Aquatic Organisms

Yasushi HasaimoTo and Yasuhiro NISHIUCHI*

Tokai Regional Fisheries Research Laboratory, Ueda, Nagano 386, Japan
* Agricultural Chemicals Inspection Station, Kodaira, Tokyo 187, Japan

“The standard method for the evaluation of acute toxicity of pesticides to fish” and ““A
method for the evaluation of acute toxicity of pesticides to daphnids” were established to
give 48 h TLm values for carp and 3h TLm values for Daphnia pulex or Moina macrocopa.
‘With these and some modified methods, acute toxicity of all the already registered pesticides
to carp and daphnids were evaluated, and factors influencing the toxicity of pesticides or
sensitivity of test organisms to pesticides were investigated. The results are summarized as
follows: (1) Rotenone and organochlorine insecticides, organomercurial, organotin, dimethyl
dithiocarbamate and phthalimide fungicides, dinitrophenol and pentachlorphenol herbicides
have high toxicity to carp, while organophosphorus and phenylcarbamate insecticides are
extremely toxic to daphnids. (2) In general, emulsifiable concentrates, technical products,
wettable powders, dust and granules are toxic to carp, in this order. (3) The majority of
pesticides are more toxic to carp and daphnids at higher temperatures, but some, including
folpet and DDT, are less toxic to carp and daphnids, respectively, at higher temperatures.
(4) The majority of pesticides are less toxic at higher pH. (5) No apparent synergism or
antagonism is observed to occur between 6 pairs of organophosphorus and phenyl carbamate
insecticides with carp. (6) No remarkable change in sensitivity of carp is observed with growth
to 6 pesticides, including organophosphorus insecticides and pentachlorphenol herbicide,
although sensitivity to endosulfan insecticide is extremely high at earlier developmental
stages after floating. (7) Dietary pesticides are in general less toxic to carp than pesticides in
bath exposure systems. In addition, sensitivity of other aquatic organisms to pesticides was
evaluated by the recently developed method. Results are summarized as follows: (1) Gold
fish, tanago; Rhodeus moviokae, dojo; Misgurnus anguillicaudatus, and medata; Oryzias latipes,
have sensitivity similar to carp. (2) Larvae of dragonfly; Orthetrum albistylum speciosum,
and mayfly; Cloéon dipterum, are found to have lower sensitivity than daphnids, but the
correlations of TLm values among them are comparatively high. (3) The molluscean animals,
Indoplanorbis exustus, Cipangopaludina chinensis wmalleata, Semisulcospiva libeviina and Physa
acuta have low sensitivity to pesticides in general. (4) Tadpoles of Bufo bufo japonicus, Rana
brevipoda and Rana catesbeiana have low sensitivity to pesticides in general.
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Table 4 The effects of water temperature on the toxicity of selected pesticide ingredients to
carp, expressed as 24-h TLm (ppm).

Temperature (°C)

Pesticide
15 20 25 30 35

Aldrin 0.42 0.20 0.17 0.035 0.024
Dichlofention >40 17 11 6.6 2.0
Etion 14 6.8 2.8 1.8 0.36
Tetradifon >40 >40 10 5.0 3.2
Quintozene 40 20 15 3.8 1.0
Pyrethrins 0.78 0.45 0.55 0.57 0.80
DDT 0.60 0.60 0.55 0.70 0.15
Propanil 11 9.8 13 10 7.1
PCP-sodium 0.26 0.19 0.15 0.15 0.15
Folpet 0.16 0.23 0.33 0.71 0.71
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Table 5 The effects of water temperature on the toxicity of selected pesticides to Daphnia
pulex, expressed as 3—h TLm (ppm).

Temperature (°C)

Pesticide®?

10.0 17.5 25 32.5
Fenthion 2.7 0.21 0.033 0.021
Fenitrothion 0.28 0.088 0.027 0.0084
Malathion 0.26 0.12 0.036 0.0059
PMA®™ 6.0 1.0 0.094 0.0080
Carbaryl 0.035 0.030 0.029 0.029
Arprocarb 0.18 0.19 0.14 0.13
IBP® 14 1.8 1.8 1.2
DDT 4.1 4.7 8.6 11.0
Methomyl 0.037 0.049 0.064 0.069
MALS® 2.3 3.2 4.3 18

#) Emulsifiable concentrates were used except PMA (active ingredient) and methomyl (wettable powder).

®> phenylmercury acetate.
¢) S—benzyl diisopropyl phosphorothiolate.
4 methylarsenic bis(dodecyl sulfide).

Table 6 Toxicity of pesticide ingredients to carp, expressed as LDj;o (mg/fish).

Application method

Pesticide Feeding Topical application Bath exposure
method onto gill lamella method®>
DDT 0.34 0.065 0.11
y-BHC 3.6 0.060 0.17
Endrin 0.065 0.002 0.00084
Parathion >10 >0.1 4.5
Fenitrothion >10 >0.1 0.35
Carbaryl >10 >0.1 >10
Rotenone 6.5 0.014 0.032
Ferbam >10 >0.1 0.090
Dichlone >10 0.018 0.07
PCP-sodium 7.2 0.12

0.062

2> TLm values in bath exposure method were converted to LD;, values, assuming that the total amount
of pesticide ingredient in a 10/ solution in a glass container was accepted by test fish.
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