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Toxicity to Fishes of Insecticides Used in Paddy Fields
and Water Resources
I. Laboratory Experiment
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ABSTRACT

The toxicity test of pesticides used in paddy fields and water resources was made against one
month old fish in jars containing 4000 cc. of water each in a laboratory. The insecticides were applied
directly into water and they were mainly in granulated form which included aldicarb 10 G, biothion 5
G, BHC 6 G, BHC-carbaryl mixture 16 G, carbaryl 10 G, chlorpyrifos 40.8 E.C., diazinon 10 G, dioxacarb
50 W.P., disulfoton 5 G, fenitrothion 1000 E, fenitrothion-malathion imxture 1000 E, heptachlor
10 G, isoprocarb 50 W.P., malathion 1000 E, phorate 10 G, phosfolan 5 G, and propoxur 5 G. The
mosquito fish, Gambusia holbrooki (Smith), walking catfish, Clarius batrachus (Linn.), nile tilapia, Tilapia
nilotica Linn., common carp, Cyprinus carpio Fab. and in some cases the snake skin gourami, Trichogaster
pectaralis Reg. were used in this experiment.

Fishs showed the same major toxic symptoms as affected by the tested insecticides. Swimming
was first excellerated and later on lost its control of direction. Curved bodies and haemorhagic symptoms
along gills and stomach were apparent after death.

The mosquito fish which lives mainly along water surface showed higher resistant to most tested
insecticides even in the LVC form. The walking catfish with the bottom feeder habitat, on the other
hand, showed the most susceptible to most tested chemicals. The toxicity of the tested insecticides as
determined by LCsy, ranged from high to low to the following fishs were as follows : for the snake
skin gourami, chlorpyrifos, aldicarb, isoprocarb, BHC-carbaryl mixture, and dioxacarb respectively;
for the nile tilapia, chlorpyrifos, phorate, disulfoton E.C., BHC, cabaryl, aldicarb, isoprocarb, disulfoton
G, heptachlor, phosfilan, propoxur, BHC-carbaryl mixture, dioxacarb, and biothion respectively;
for the common carp, chlorpyrifos, disulfoton E.C., phorate, aldicarb, BHC, carbaryl, disulfoton
G, heptachlor, propoxur, isoprocarb, phosfolan, BHC-carbaryl mixture, dioxacarb and biothion respec-
tively; for the mosquito fish, disulfoton E.C., phorate, heptachlor, carbaryl, BHC, propoxur, fenitrothion,
disulfoton, fenitrothion-malathion mixture, malathion, diazinon, phosfolan, and biothion respectively;
and for the walking catfish, disulfoton E.C., BHC, phorate, carbaryl, heptachlor, malathion, fenitro-
thion-malthion mixture, phosfolan, propoxur, fenitrothion, disulfoton, diazinon, and biothion respectively.
Insecticides which their recommended rates of application caused acute toxicity to fishes were aldicarb,
BHC, carbaryl, chlorpyrifos, disulfoton, heptachlor, and phorate. They should not be used in the
pest control in paddy fields and water resources.
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UY. 0.0828 1. HU. 0.0620 N. Y. 0.0440 N. Y. 0.0194 0. UY. 0.0541 1.
aldicarb 10 G 0.35 1.50 1.00 - -
0.102 + 0.0049 x 0.149 + 0.0270 x 0.019 + 0.0196 x
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carbary!l 10 G - 1.48 1.46 1.45 0.78
0.262 + 0.0244 x 0.158 + 0.0260 x 0.046 + 0.0281 x 0.016 + 0.0153 x
chlorpyrifos 0.01 0.03 0.056 - -

40.8 E.C.
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12.80
3.950 + 0.1770 x

9.40
5.210 + 0.0838 x
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50 W.P. 4.200 + 0.5960 x 3.450 + 0.3970 x 1.680 + 0.4084 x
disulfoton - 3.20 2.90 6.20 5.70
5G 0.265 + 0.0587 x 0.013 + 0.0578 x 0.106 + 0.1219 x 0.076 + 0.1125 x
disulfoton - 0.40 0.40 0.27 0.07
6 E.C. 0.001 + 0.0079 x 0.008 + 0.0077 x 0.004 + 0.0053 x 0.002 + 0.0013 x
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HU. 0.0823 N. HU. 0.0520 0. HH. 0.0440 N. HUW. 0.0194 N. HU. 0.0541 N.
fenitrothion - - - 5.50 3.75
1000 E 3.200 + 0.0460 x 1.700 + 0.0410 x
fenitrothion - - - 7.80 2.35
+ malathion 5.790 + 0.0402 x 0.285 + 0.0413 x
1000 E
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1000 E 0.580 + 0.2444 x 0.004 + 0.0389 x
heptachlor 10 G - 3.95 3.30 1.12 0.90
0.148 + 0.0760 x 0.066 + 0.0647 x 0.003 + 0.0223 x 0.0§2 + 0.162 x
isoprocarb 5.20 3.20 7.00 - -
50 W.P. 0.078 + 0.1024 x 0.068 + 0.0626 x 0.460 + 0.1308 x
phorate 10 G - 0.20 0.86 0.86 0.52
0.004 + 0.0039 x 0.020 + 0.0168 x 0.016 + 0.0169 x 0.008 + 0.0102 x
phosfolan 10 G - 12.00 10.00 14.50 3.15
0.080 + 0.2384 x 0.162 + 0.1968 x 0.202 + 0.2860 x 0.075 + 0.0615 x
propoxur 5 G - 14.10 6.80 3.30 3.30
1.050 + 0.2610 x 0.081 + 0.1344 x 0.012 + 0.0658 x 0.084 + 0.0643 x
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HaTgATH A LT, AT LT,,
(ppm) a + bx (ppm) a + bx
biothion 5 G 25.00 2.95 50.00 2.05
0.0008 + 0.0590 x 0.011 + 0.0408 x
50.00 10.05 1. 75.00 20.05 7.
0.0001 + 0.2010 x 0.108 + 0.3988 x
75.00 9.00 TX. 100.00 10.02 7.
0.011 + 0.1798 x 0.580 + 0.1888 x
- - 125.00 8.80 7.
0.120 + 0.1736 x
BHC 6 G 0.50 1.35 % 1.00 9.30 7.
0.031 + 0.0264 x 1.150 + 0.1630 x
1.00 11.50 . 2.00 7.00 Y.
0.270 + 0.2264 x 0.900 + 0.1220 x
1.50 7.10 Y. 3.00 10Ty,
0.175 + 0.1385 x 0.440 + 0.0932 x
2.00 4.55 B, 4.00 3.90 1.
0.115 + 0.0887 x 0.240 + 0.0732 x
carbaryl 10 G 1.00 3.90 0.50 2.45 W
0.004 + 0.0779 x 0.002 + 0.4897 x
1.50 14.00 7. 1.00 13.00 1.
0.089 + 0.2782 x . 0.030 + 0.2594 x
2.00 9.60 . 1.50 10.00 T4.
0.180 + 0.1884 x 0.023 + 0.1995 x
2.50 7.50 1. 2.00 6.70 TU.
0.210 + 0.1458 x 0.840 + 0.1172 x
diazinon 10 G 10.00 1.90 8.00 2.32
0.215 + 0.0337 x 0.500 + 0.0364 x
15.00 22.00 TN, 9.00 1.72 3%
1.420 + 0.4116 x 0.278 + 0.0288 x
20.00 9.80 TW. 10.00 24.00 T,
2.100 + 0.1540 x 1.760 + 0.4448 x
25.00 6.60 TU. 11.00 11.50 7.
1.900 + 0.0940 x 0.490 + 0.2202 x
12.00 6.90 TA.

0.610 + 0.1258 x
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(ppm) a + bx (ppm) a + bx
disulfoton 5§ G 1.00 2.20 T4 1.00 21.50 1.
0.013 + 0.0437 x 0.185 + 0.4263 x
5.00 18.00 W&, 5.00 12.20 w3,
0.021 + 0.3596 x 0.115 + 0.2417 x
10.00 8.70 1. 10.00 9.50 7y.
0.016 + 0.1737 x 0.075 + 0.1885 x
15.00 5.00 V. 15.00 7.30 T,
0.037 + 0.0993 x 0.105 + 0.1439 x
disulfoton 6 E.C. 0.20 1.40 % 0.10 15.60 3.
0.009 + 0.0278 x 2.700 + 0.2580 x
0.30 15.50 4. 0.20 13.50 vy,
0.007 + 0.3099 x 2.400 + 0.2220 x
0.40 13.80 v4. 0.30 10.05 T,
0.087 + 0.2743 x 2.080 + 0.1594 x
0.50 10.02 3. 0.40 7.90 Y.
0.415 + 0.1921 x 2.050 + 0.1170 x
fenitrothion 4.00 4.30 1 4.00 14.80 T3,
1000 E 0.235 + 0.0813 x 0.360 + 0.2888 x
4,50 3.60 % 5.00 10.01 T4.
0.22¢ + 0.0676 x 2.900 + 0.1422 x
5.00 3.05 - -
0.176 + 0.0575 x
5.50 24.00 4. - -
0.515 + 0.4697 x
6.00 9.20 13.
0.370 + 0.1766 x
fenitrothion 7.00 6.30 T4 2.00 1.28 31
+ malathion 0.048 + 0.1250 x 0.047 + 0.0247 x
1000 E 7.50 5.00 3.00 21.50 TN,
0.013 + 0.0998 x 0.138 + 0.4272 x
8.00 13.20 4. 4.00 15.80 4.
0.047 + 0.2631 x 0.041 + 0.3152 x
8.50 9.00 7. 5.00 6.80 1Y,

0.036 + 0.1793 x

0.032 + 0.1354 x
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(ppm) a + bx (ppm) a + bx
malathion 1000 E 15.00 22.00 TY. 2.00 23.00 TY.
1.550 + 0.4090 x 0.094 + 0.4581 x
20.00 14.00 4. 3.00 12.80 7.
1.250 + 0.2550 x 0.110 + 0.2538 x
25.00 7.65 TA. 5.00 7.70 Y.
1.080 + 0.1314 x 0.057 + 0.1529 x
heptachlor 10 G 1.00 23.00 TY. 1.00 13.80 T4,
0.220 + 0.4556 x 1.120 + 0.2536 x
2.00 15.00 Y. 2.00 11.50 TY.
0.200 + 0.2960 x 0.100 + 0.2280 x
3.00 8.50 TW. ) 3.00 6.40 7.
0.245 + 0.1651 x 0.750 + 0.1130 x
4.00 5.70 T4. 4.00 4.25 WA,
0.195 + 0.1101 x 0.260 + 0.0798 x
phorate 10 G - - 0.50 12.00 3.
1.050 + 0.2190 x
1.00 11.80 TY. 1.00 10.18 BY.
0.005 + 0.2359 x 0.280 + 0.1980 x
3.00 9.50 7. 3.00 7.40 TU.
0.205 + 0.1859 x 0.098 + 0.1460 x
5.00 7.80 4. 5.00 4.85 1.
2.080 + 0.1144 x 0.315 + 0.0907 x
phosfolan 5 G 10.00 2.85 Tu 2.50 2.40 %
0.126 + 0.0545 x 0.0003 + 0.0480 x
20.00 11.40 TY. 5.00 16.80 1.
1.180 + 0.2044 x 0.180 + 0.3324 x
30.00 9.50 T 7.50 9.50 TV.
1.060 + 0.1688 x 0.170 + 0.1866 x
40.00 6.80 TY. 10.00 4.05 TY.
0.455 + 0.1269 x 0.710 + 0.0668 x
propoxur 5 G - - 2.50 16.00 73,
1.280 + 0.2944 x
5.00 14.50 . 5.00 14.50 TV,
0.012 + 0.2898 x 0.335 + 0.2833 x
7.50 4.40 7. 7.50 9.50 7.
0.058 + 0.0868 x 0.750 + 0.1750 x
10.00 1.95 4. 10.00 7.10 TU.

0.042 + 0.0382 x

1.450 + 0.1130 x
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targaIn (ppm) a + bx (ppm) a + bx (ppm) a + bx
aldicarb 0.15 2.15 W 0.50 5.80 0.30 4.15 Tu
10G 0.690 + 0.0292 x 0.049 + 0.1150 x 0.066 + 0.0817 x
0.30 1.60 W 1.00 1.90 T 0.50 3.10
0.485 + 0.0223 x 0.031 + 0.0374 x 0.034 + 0.0613 x
0.45 1.29 2.00 13.50 7. 0.70 2.05 %
0.125 + 0.233 x 0.150 + 0.2670 x 0.028 + 0.0404 x
0.50 7.25 TA. 2.50 5.80 YW, 0.90 1.32 4
0.118 + 0.1426 x 0.049 + 0.1150 x 0.013 + 0.0262 x
biothion - - 50.00 23.50 T, 25.00 1.78 T
10 G 0.180 + 0.4664 x 0.005 + 0.0355 x
- - 75.00 13.00 13, . 50.00 16.5 4.
0.108 + 0.2578 x 0.078 + 0.3284 x
- 100.00 7.40 1. 75.00 7.5 P4
0.128 + 0.1454 x 0.033 + 0.1494 x
- 125.00 4.80 Y. 100.00 5.5 T,
0.125 + 0.0935 x 0.056 + 0.1089 x
BHC - - 2.00 13.00 4. 2.00 12.35 ma.
6G 0.037 + 0.2593 x 0.150 + 0.244 x
- - 4.00 9.70 Tu. 4.00 9.40 7y.
0.440 + 0.1852 x 0.155 + 0.1849 x
- - 6.00 7.60 T, 6.00 8.30 7.
1.500 + 0.1220 x 2.70 + 0.1120 x
- - 8.00 6.10 . ‘ - -
0.790 + 0.1062 x
BHC + 10.00 3.55 % 10.00 6.50 Tu 10.00 5.40 U
carbaryl 16 G 0.015 + 0.0707 x 0.004 + 0.1299 x 0.115 + 0.0177 x
15.00 22.50 7. 15.00 3.00 Tu 15.00 1.95
0.370 + 0.4426 x 0.055 + 0.0589 x 0.005 + 0.0389 x
20.00 13.50 4. 20.00 2.25 20.00 14.40 73,
0.049 + 0.2690 x 0.011 + 0.0448 x 0.001 + 0.2880 x
25.00 6.70 7. 25.00 18.72 Ty 25.00 8.50 .
0.068 + 0.0966 x 0.022 + 0.3740 x 0.002 + 0.1700 x
30.00 4.90 3. 30.00 12.00 7. 30.00 8.00 7.

0.068 + 0.0966 x 0.320 + 0.2336 x 0.450 + 0.1510 x
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HazgAIn (ppm) a + bx (ppm) a + bx (ppm) a + bx
carbaryl - - 1.00 3.30 Tu 1.00 3.15 U
10G 0.015 + 0.0657 x 0:004 + 0.0629 x
- - 2.00 9.80 TU. 2.00 13.80 1.
0.043 + 0.1451 x 0.195 + 0.2721 x
- - 3.00 4.30 Tu. 3.00 12.50 1.
0.054 + 0.0849 x 1.55 + 0.2190 x
- - 4.00 3.45 1. 4.00 9.40 Tu.
0.075 + 0.0675 x 3.30 + 0.1220 x
chlorpyrifos 0.40 5.80 Tu. 0.08 3.30 7. 0.01 5.65 U
40.8 E.C. 1.380 + 0.0884 x 0.280 + 0.604 x 0.250 + 0.1080 x
0.60 3.35 7. 0.10 2.00 Y. 0.05 9.60 .
1.060 + 0.0458 x 0.215 + 0.0357 x 0.086 + 0.1903 x
0.80 2.45 1. 0.15 1.50 7. 0.10 4.80 .
0.435 + 0.0403 x 0.160 + 0.0268 x 0.044 + 0.0951 x
1.00 2.00 TA. 0.20 1.28 1. 0.25 3.00 TN.
0.390 + 0.0322 x 0.155 + 0.225 x 0.011 + 0.0598 x
- - - - 0.50 2.52 4.
0.148 + 0.0474 x
dioxacarb 15.00 7.60 T4 15.00 5.20 % 15.00 1.85
50 W.P. 0.059 + 0.1508 x 0.042 + 0.1032 x 0.003 + 0.0369 x
20.00 5.00 % 20.00 2.60 U 20.00 1.18 W
0.028 + 0.0994 x 0.034 + 0.0513 x 0.002 + 0.0236 x
25.00 4.00 U 25.00 1.28 % 25.00 21.80 1.
0.027 + 0.0795 x 0.001 + 0.0256 x 0.098 + 0.4340 x
30.00 2.55 30.00 6.00 7. 30.00 12.20 1.
0.011 + 0.0508 x 0.001 + 0.1200 x 0.051 + 0.2430 x
35.00 7.60 Y. 35.00 4.75 vu. 35.00 4.90 T,
0.007 + 0.1519 x 0.023 + 0.0946 x 0.017 + 0.0977 x
disulfoton - - 5.60 11.80 7. 5.00 12.50 Ty,
5G 0.036 + 0.2353 x 0.670 + 0.2366 x
- - 15.00 8.60 7. 15.00 9.00 Y.
0.112 + 0.1698 x 3.100 + 0.1180 x
- - 25.00 6.60 . 25.00 8.40 Y.
0.210 + 0.1278 x 0.440 + 0.1592 x
- - 35.00 3.40 . 35.00 8.00 1.

0.149 + 0.0650 x

2.700 + 0.1060 x
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HazgAIEn (ppm) a + bx (ppm) a + bx (ppm) a + bx
disulfoton 0.10 4.60 T - -
6 E.C. 0.034 + 0.0913 x
- - 0.20 2.50 T 0.20 2.40 T
0.014 + 0.0497 x 0.014 + 0.0477 x
- - 0.30 1.80 % 0.30 1.85 T
0.255 + 0.0309 x 0.011 + 0.0368 x
- - 0.40 1.70 Tu 0.40 21.00 7.
0.013 + 0.0337 x 0.390 + 0.4122 x
- - 0.50 1.15 0.50 14.00 3.
0.012 + 0.0228 x 0.082 + 0.2784 x
heptachlor - - 1.00 3.35 Tu 2.00 5.40 Tu
10 G 0.170 + 0.0636 x 0.014 + 0.1077 x
- - 2.00 1.80 Tu 3.00 2.80 %
0.078 + 0.0344 x 0.018 + 0.0556 x
- - 3.00 23.00 3. 4.00 23.00 1.
1.050 + 0.4390 x 0.335 + 0.4533 x
- - 4.00 22.00 3. 5.00 11.00 3.
0.950 + 0.4210 x 1.050 +0.1990 x
isoprocarb 5.00 14.00 T4. 5.00 11.50 7. 5.00 21.50 .
50 W.P. 0.001 + 0.2800 x 0.009 + 0.2298 x 0.135 + 0.4273 x
10.00 4.20 3. 10.00 3.40 7. 10.00 13.50 vy,
0.001 + 0.0840 x 0.1570 + 0.637 x 0.138 + 0.2672 x
15.00 1.55 3. 15.00 2.40 F. 15.00 8.20 3.
0.00003 + 0.0310 x 0.215 + 0.0437 x 0.068 + 0.1626 x
20.00 1.05 1y. 20.00 0.45 7. 20.00 4.15 Y.
0.025 + 0.0205 x 0.0001 + 0.0090 x 0.038 + 0.0823 x
phorate - - 1.00 9.50 vu. 1.00 13.00 7.
10G 0.560 + 0.1788 x 0.140 + 0.2572 x
- - 3.00 8.20 7. 3.00 9.50 T,
0.515 + 0.1537 x 0.172 + 0.1866 x
- - 5.00 5.40 7. 5.00 5.80 T
0.300 + 0.1020 x 0.195 + 0.1121 x
- - 7.00 4.00 Y. 7.00 5.70 1.

0.260 + 0.0748 x

0.395 + 0.1061 x
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HasgnImn (ppm) a + bx (ppm) a + bx (ppm) a + bx
phosfolan - - 25.00 11.20 7y. 25.00 12.80 7.
5G 1.850 + 0.1870 x 1.000 + 0.2360 x
- - 50.00 9.20 wW. 50.00 8.90 Tw.
1.350 + 0.1570 x 0.650 + 0.1650
- - 75.00 7.40 vX. 75.00 8.10 1.
0.950 + 0.1290 x 2.050 + 0.1210 x
- - 100.00 4.70 4. 100.00 7.30 .
0.375 + 0.0865 x 1.950 + 0.1070 x
propoxur - - 10.00 18.50 7. 10.00 19.00 7.
. 0.032 + 0.3694 x 0.530 + 0.3694 x
- - 20.00 6.70 7. 20.00 17.00 .
0.078 + 0.1324 x 0.490 + 0.3302 x
- - 30.00 4.75 U, 30.00 8.20 wa.
0.320 + 0.0886 x 0.560 + 0.152 x
- - - - 40.00 6.40 T3,

0.590 + 0.1162 x
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carbaryl 10 G, chloripirifos 40.8 E.C., diazinone
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BHC w1y carbaryl, dioxacarb, tlae biothion
sy dmiudarluldun chlorpyrifos, disul-
foton E.C., phorate, aldicarb, BHC, carbaryl,
disulfoton G, heptachlor, propoxur, isoprocarb,
phosfolan, BHC W& carbaryl, dioxacarb, Wag
biothion muawy dmiumiugaldun disul-
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disulfoton E.C., BHC, phorate, carbaryl, hepta-
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