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Abstract 

Bioassay trials conducted in triplicate determined 24-hour and 48-hour LC100 
values to the snakehesd, Channa puncl4ta, of Sumithion (fenitrothion), DDVP, 
Phyphanon (malathion), dieldrin and Phostoxin (phosphine). Two recommended 
piscicides, bleaching powder and rotenone, were alao evaluated for cost comparisons. 
The 24-hour LC100 values ranged from 15 ppm of bleaching powder to 0.25 ppm of 
Phostoxin. Detoxification of Phostoxin, as determined. by survival of carp fty, occurred 
in 4 days in laboratory tanks at 23°C and in 1 day in earthen ponds at 30°C. Rotenone 
required 6 days at 2.5 ppm and bleaching powder 17 days at 15 ppm to detoxify in 
laboratory tests at 23°C. Indian-produced phosphine was of least cost for fish 
eradication, followed by dieldrin, Phostoxio,. and bleaching powder. 



Introduction 

In the 1950s-1960s the organochlorine insecticides were 
examined for use in fisheries to clear waters of predatory and weed 

fishes in the USA (Lawrence 1950) and Southeast Asia (Soong and 
Merican 1958; Kok and Pathak 1966). These compounds, such as 
endrin, lindane and DDT, were effective at concentrations of 0.1 ppm 
or less and hence were very economical and attractive to farmers and 
managers. Hickling (1962) used endrin to clear ponds in Malaysia, 
but concluded that the search for a cheap, harmless piscicide must 

continue. The toxicity to other life and accumulation in the food chain 
led to the disuse of the most persistent organochlorines. 

However, organochlorine insecticides remain in wide use in 

Southeast Asia. In Thailand dieldrin was found to be the most 

"Present address: USDA, ARS, So. Central Agri. Res. Lab., Lane, Oklahoma 74555, 
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common insecticide detected in water samples and was in 83% of 
sampled fish (Sidthi et al. 1983). In Bangladesh fingerling producers 
who purchased fry at the hatchery of the Freshwater Aquaculture 
Research Station, Mymensingh, reported using endrin, dieldrin and 
Indian-produced Thiodon and Hidron as piscicides (Rahman et al., 
unpublished data). We observed that endrin and dieldrin are still the 
most prevalently used compounds to clear ponds. 

These compounds represent a health hazard to fish and aquatic 
life and to the human community. Dieldrin concentrates in aquatic 
invertebrates several hundred to several thousand times the applied 
dosages (Johnson and Finley 1980) and would be further 
concentrated when the invertebrates were consumed by fish. Endrin 
hazards including fish die-offs have been noted by Konar (1975). 
Organochlorine pesticides have been suggested as contributing to the 
recent epizootics of ulcerative fish diseases in Southeast Asia 
(Toriguthai 1985). 

An urgent need for fish culture is an adequate supply of rotenone 
or another nontoxic piscicide at low cost to replace organochlorine 
use. Toxicity of organophosphorus insecticides to fish and aquatic 
insects has been examined (Srivastava and Konar 1966; Sreenivasan 
and Swaminathan 1967; Srivastava and Konar 1968; Konar 1969). 

We designed a study to determine the 24-hour and 48-hour 
LC1oos of some readily available pesticides to the snakehead, Channa

punctata. This fish was determined to be a major component of the 
pond fish community based on relative abundance and biomass (Hill 
and Kibria 1979). Channa sp. were also particularly noted in the 
recent epizootics of ulcerative fish diseases in Thailand and Burma 
(Tonguthai 1985). The cost of employing each compound in 
eradication of snakeheads was compared with the recommended 
controls of rotenone and bleaching powder to determine possible 
economic incentives for use of each chemical. 

Materials and Methods 

The study was conducted at the Freshwater Aquaculture 
Research Station (FARS), Mymensingh, Bangladesh in ten, 1 75-1 
stainless steel and glass tanks which were drainable. Bioassay 
methodology followed Johnson and Finley (1980). Test organisms 
(Channa punctata) were purchased in the local markets and varied in 
total length from 13 to 18 cm. Toxicants were procured from local 
sources and were commercial preparations. 
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Table 1. Toxicity oCvarioua concentrations of commercial compounds to Channa punctata. 
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Our results are consistent with prior studies. Srivastava and 
Konar (1966) and Konar (1969) reported an extended LC100 for DDVP 
of 5.0 ppm for adult C. punctata. Sreenivasan and Swaminathan 
(1967) found Phyphanon effective in the range of 10 to 16 ppm. 
Bleaching powder has been recommended as a piscicide at 25-30 
mg-1-1, with a detoxification interval of 7-8 days in the pond (CIFRI 
1985). 

Based on cost as a fish toxieant, the most inexpensive and thus 
potentially attractive chemical to the fish culturist may be phosphine. 
Indian-produced phosphine, such as Quickphos and Selphos, was 
being used by Bangladesh farmers at the time this study was 
conducted at a cost of $1.00 to treat a 0.1-ha pond (less than the 
organochlorine compounds). The organophosphorus insecticides were 
too costly to be attractive to fish culturists. Bleaching powder and 
rotenone were of moderate cost. However, the detoxification period of 
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bleaching powder was lengthy and rotenone was not available to the 
fish culturist in Bangladesh. Local derris derivatives have been 
tested in Bangladesh on an experimental basis (Ameen et al. 1984). 
The evaluation was preliminary and costs have not been determined. 
Saponin derived from tea seeds may also be economically developed 
in the future as a safe piscicide. These studies should receive high 
priority. 
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