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Summary

The quantities of allethrin and its synergists
penetrating through the cuticular layer of the
house fly were determined by means of gas
chromatography. The analyses were carried out
on an F & M model 402 gas chromatograph
equipped with an electron capture detector (cell
voltage ; 135 V) and Haneywell recorder under
conditions shown in Table 1.

A typical gas chromatogram of allethrin is
shown in Fig.1. The retention time for allethrin
under the above described conditions is 7.8 min.
The calibration curve of allethrin is shown in
Fig.2. The amounts of allethrin detected exter-
nally and internally during the expefimental
period are summerized in Table 2. The Table
shows that the more rapid penetration of alle-
thrin is observed on addition of S-421, while the
more allethrin residue on the cuticle is detected
on the case of the lower potency synergists.
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Table 1. Toxicity of insecticide ingredients to Cyprinus carpio, C. auratus, Orizias

latipes, Daphnia pulex and Moina macrocopa expressed as median

tolerance limit (TLm). The exposure time is 48 hours for fish and

3 hours for Daphnids.

TLm
. (ppm)

Pesticides - - — - .
Cyprinus Cyprinus Orizias Daphnia Moina
carpio auratus latipes . pulex macrocopa

Parathion 3.2 1.7 2.9 0. 0008 0. 0081
Methylparathion 7.5 >10 >10 0. 0085 0. 0055
Sumithion 4.4 3.4 3.8 0. 0092 0.011
Baycid (Lebaycid) - 2.0 1.9 2.5 0. 0055 0.0078
EPND 0.35 0.32 0.50 0. 0012 0.0071
Dipterex 6.2 >10 >10 0. 065 0.75
PAP? 2.0 2.4 0.17 0. 0015 0. 0075
Malathion 4.5 7.8 0.75 0.013 0.038
Phencapton® 1.7 3.8 3.5 0.0013 0.015
Dimethoate >40 >40 >40 0.010 0.035
Vamidothion >40 >40 >40 >10 >10
DDVP >40 >10 >10 0. 0085 0.018
Diazinon 3.2 5.1 5.3 0.0078 0.026
PMP (Imidane) 5.3 4.7 1.8 0.025 0.02
Ethion# 1.2 1.1 5.5 0.005 0.008
IPSP® >10 >10 >10 0.010 0.025
Cvp® 0.27 0.34 0.23 0.011 0.023
DDT 0.11 0. 068 0.012 3.5 4.8
Kelthene 0.36 0.62 0.56 3.8 8.2
CPCBS? 1.1 1.4 3.4 >10 >10
BHC 0.17 0.12 0.12 0.42 0.78
Thiodan 0. 0072 0. 0001 0. 0085 . 3.6 >10
Endrin — — — >10 >10
Dieldrin — - - >10 >10
MNFA® >10 >10 >10 >40 >40
NAC (Sevin) . >10 >10 10.0 0. 00085 0.0010
PHC® >10 >10 >10 0.011 0.036
CpMClo >10 >10 >10 0. 05 0.10

1) O-Ethyl-O-p-nitrophenyl phenylphosphorotioate

2) Ethyl ester of O, O-dimethyl dithiophosphoryl-1-phenylacetic acid
3) O, 0-Dimethyl S-(2, 5-dichlorophenylthio)-methyl phosphorodithioate
4) 0,0, 0, O-Tetraethyl-S, S-methylene bis-phosphorodithioate

5) 0. O-diisopropyl-S-ethylsulphynylmethyl dithiophosphate

6) 2-Chloro-1-(2, 4-dichloro phenyl vinyl diethyl phosphate

7) 1, 1-Bis-(p-chlorophenyl) 2,2,2 trichloroethanol

8) N-Methyl-N-(1-naphtyl) monofluoroacetic amide

9) 2-Isopropoxyphenyl-N-methyl carbamate
10) 2-Chlorphenyl-N-methylcarbamate
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Table 2. Toxicity of fungicide ingredients to Cyprinus carpio, C. auratus, Orizias
latipes, Daphnia pulex and Moina macrocopa expressed as median
tolerance limit (TLm), The exposure time is 48 hours for fish and
3 hours for Daphnids.

TLm
PR (ppm)
Pesticides - . — -

Cyprinus Cyprinus Orizias Daphnia Moina

caprio auratus latipes pulex macrocopa
Phenylmercury acetate 0.084 0.068 0.13 0.38 0.32
Phenylmercury iodide 0. 064 0.073 0.015 0.08 0.095
Phenylmercury chloride 0.048 0. 059 0. 042 0.28 0.36
Triphenyltin acetate 0. 064 0. 062 0.097 0.023 0.07
Triphenyltin hydroxide 0. 050 0.047 0.072 0.35 0.65
Triphenyltin chloride 0. 055 0.037 0. 056 0.25 1.0
Ferbam 0.090 0.13 0. 045 0.18 0.50
Ziram 0.075 0. 095 0. 056 0.45 0.65
Ethylene thiuram 0.48 0.42 0.56 1.3 3.3
Captan 0.25 0. 037 1.0 1.5 6.8
Dyrene (Triazine) 0. 095 0.16 0. 085 4.5 5.5
Nitrostylene? 0.33 0.43 2.0 4.5 9.0
Dichlone 0.07 0. 056 0.10 0.95 1.5
Difolatan (Captafol) 0.12 0.087 0.10 >10 =40
TPN (Daconil) 0.11 0.17 0.088 7.8 >10
DTAs? >10 8.8 >10 >10 >10
Methylarsine sulfide 1.5 2.3 1.6 5.5 7.5

isodium-methylene

Disodiur y >10 >10 >10 =10 =40
PCBA® 1.8 1.3 2.0 >40 >40
MHCP#» 0.023 0.027 0.034 0.07 0.05
Blastcidin >40 >40 >40 >40 >40
Cellocidin >40 >40 >40 >40 =40

1) Thiocyano-p-methyl-g-nitrostylene
2) Polymeric dithiocyanatoarsine
3) Pentachlorobenzyl alcohol

4) O-methyl-O-cyclohexyl-S-(p-chlorophenyl) thiophosphate
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Table 3. Toxicity of herbicide ingredients to Cyprinus carpio, C.auratus, Orizias
latipes, Daphnia pulex and Moina macrocopa expressed as median
tolerance limit (TLm). The exposure time is 48 hours for fish and
3 hours for Daphnids.

TLm
- (ppm)

Pesticides " - — - -
Cyprinus Cyprinus Orizias. Daphnia Moina
caprio auratus latipes pulex macrocopa

2, 4-D (Ethylester) 1.0 3.2 3.2 >10 >10
MCP (MCPA) =40 =40 =40 >40 >40
MCPB® >10 =10 >10 =40 >40
2,4,5-T 0.87 0.59 1.0 0.73 0.80
DCPA (Dacthal) >10 >10 >10 =40 >40
MCPCA (Propanil) 0. 42 0.35 0.55 >40 >40
CI-IPC (Chloropropham) >10 >10 >10 >10 >10
CBN (Barbane) 0.53 1.3 0.83 .30 3.2
MCC (Swep) 2.6 ) 2.8 3.7 10 10
PCP-Na? 0.10 0.12 0.082 0.95 4.2
DNOC» 0.17 0.45 0.20 3.5 10.0
Simazine >40 >40 >10 =40 >40
Triethazine 0.85 1.5 1.0 >40 =40
Propazine >10 >10 >10 >40 >40
‘Atrazine >10 >10 >10 >40 >40
Ametryne >10 >10 5.0 =40 =40
Prometryne 5.2 8.7 4.3 >40 =40
Desmetryne >10 >10 >10 >40 >40
Linuron >10 >10 >10 >10 >10
DCMU (Diuron) 3.2 5.8 3.5 >40 >40
DBN (Dichlorobenil) >10 >10 >40 >10 >10
DCBN*® >40 =40 >40 >40 =40
NIp®» 2.1 1.4 2.5 >40 >40
CNP® =40 >10 >40 >40 =40
MDBA (Dicamba) ->40 >40 >40 >40 =40
NPA? >40 >40 =40 >40 =40

1) 4-(2-Methyl-4-chlorophenoxy) butylic acid
2) Sodium salt of pentachlorophenol

3) Sodium salt of dinitro-o-cresol

4) 2,4-Dichlorothiobenzamide

5) 2, 4-Dichlorophenyl-4-nitrophenylether

6) 2,4, 6-Trichlorophenyl-4-nitrophenylether
7) Sodium salt of N-1-naphtylphtalamic acid

Table 4. Toxicities of some solvents to Cyprinus caprio, C. auratus, Orizias latipes,
Daphnia pulex and Moina macrocopa expressed as median tolerance limit
(TLm). The exposure time is 48 hours for fish and 3 hours for Daphnids.

. TLm
(%)
Solvent . : : .
Cyprinus Cyprinus Oryzias Daphnia Moina
caprio auratus latipes pulex macrocopa

Acetone 1.9 1.4 1.9 1.5 1.9
Tetrahydrofuran 0.50 0.27 0.66 - 1.0 1.1
Methanol 3.6 0.21 5.2 4.8 5.2
Ethanol 1.9 1.2 1.8 2.3 2.7
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Table 5. Susceptibility of fishes to Na-PCP after 3 months. Expressed as
TLm (ppm) after 48 hours exposure,
Experimental . .
number 1 2 4 5 6 7 8
Cyprinus carpio 0.088 0.090 0.084 0.090 0.10 0.075 0.080 0.011
Cyprinus auratus 0.11 0.11 0.090 0.080 0.08 0.075 0.082 0.085
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Fig. 1. Correlation of susceptibility to pesticide

ingredients between Cyprinus carpio and C.
auratus. TLm values of the representative
ingredients to the both kinds of fishes are
plotted on a logarithmic coordinate paper.
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Fig. 2. Correlation of susceptibility to pesticide
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a logarithmic coordinate paper as same as
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ingredients between Daphnia pulex and Moina
macrocopa. TLm values are plotted on a
logarithmic coordinate paper as same as Fig. 2.
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Summary

Toxicities of seventy six kinds of pesticide
ingredients to three kinds of fresh water fishes
and two kinds of fresh water daphnids were
evaluated. The test organisms are Cyprinus
carpio Linne, C.auratus Linne, Oryzias latipes
(Temminck et Schlegel), Daphnia pulex (de
Geer), and Moina macrocopa Straus. Experi-
mental results are summarized as follows:

1. In general, organophosphorus compounds
are less toxic to fresh water fishes, while these
are remarkably toxic to daphnids. Some organo-
phosphorus compounds are toxic to both fishes
and daphnids exceptionally.

2. Chlorinated hydrocarbon compounds are
remarkably toxic to the fishes, but not so toxic
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to daphnids. An exception is Thiodan, which is
remarkably toxic to both fishes and daphnids.

3. Carbamate insecticides are non-toxic to
fishes, but specifically toxic to daphnids.

4, Organomercuric and organotin compounds
are remarkably toxic to both fishes and daphnids.

5. Organoarsenic fungicides are low toxicity
to both fishes and daphnids,

6. Organosulfuric and the other synthetized
fungicides tested are highly toxic to fishes, but
not so toxic to daphnids,

7. Herbicides are generally non-toxic to both
fishes and daphnids, but some of them are toxic.
8. Fresh water fishes and daphnids are
clearly different in susceptibility to pesticides.
It is impossible to presume the susceptibility of
the fishes to pesticides from that of daphnids

and vice versa.

9. A considerably high correlation is recog-
nized between the susceptibility of Cyprinus
carpio and C, auratus, and between Daphnia
pulex and Moina macrocopa.

10. Orizias latipes is selectively susceptible to
some kinds of pesticide ingredients.
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