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Pesticides are either directly applied to soil to con- 
trol soil borne pests or are deposited on soil as run 
off from foliar applications. Whatever the source, 
earthworms are exposed to pesticides through (a) skin 
contact and (b) by feeding on contaminated litter in 
soil. The effect on earthworm may be either due to 
soil/foliar application at considerably higher concen- 
trations or slow accumulation of low levels of persis- 
tant pesticide residues. In the former case heavy 
mortality is expected while in the latter it may partia- 
lly impair physiological functions affecting arablity 
of soil or slowly impairing their growth and reproduc- 
tion causing depletion in their production (Davey, 1963; 
Edwards and Thompson, 1973). Although many toxicity 
studies have been conducted (Bostrom and Lofs-Holmin, 
1982; Dean Ross, 1983; Roberts and Oorough, 1984; Bhara- 
thi and Subbarao, 1985; Zoran et al, 1986; Gupta and 
Sunderaraman, 1987) the fact remains that only a few 
pesticides in use have been tested against relatively 
few earthworm species. Therefore, in this paper the 
toxicity of commonly used insecticides - aldrin, endo- 
sulfan, heptachlor and lindane to a native species of 
earthworm Pheretima posthuma has been determined. 

MAT ER IAL S AN D MET HODS 

Technical grade aldrin (I,2,3,4,10, 10-hexachloro-l,4,4a, 
5,8, 8a-hexahydro-l, 4, 5,8-dimethanonaphthalene) ; endosul- 
fan ( i, 4, 5, 6, 7, 7-hexachloro-8, 9, 10-trinorborn-5-en-2, 3- 
ylene dimethyl sulphite); heptachlor (i, 4,5,6,7,8,8- 
hept achloro-3a, 4, 7, 7a-tetrahydro-4, 7-methanoindene) ; 
lindane (q-l, 2, 3, 4, 5, 6-hexacnloFocyc• ; were used 
as test compounds obtalned from Bharat Pulverising Mills 
Private Limited, Bombay; Hoechest India Limited, Bombay; 
Polyscience Corporation, Niles, U.S.A. and Swaroop Chemi- 
cals, Lucknow respectively. The stock solutions of 
insecticides were prepared in ethanol and diluted to 

* Send reprint requests to Dr. M.U. Beg at the above 
addre s s �9 
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required concentrations by adding an aliquot to water 
which was spread on filter paper or mixed with soil. 

Healthy and sexually mature earthworms were collected, 
mdintained and acclimatized at 25~ R.H. 70+5 in a 
controlled environment chamber in the laboratory for 
three days before treatment either by contact filter 
paper method or soil pot method (EurOpean Economic 
community Directive, 79/831). The LCs and confidence 
limit values were determined by probi~ analysis (Finney, 
1978) statistical method. 

RESULTS AND DISCUSSIONS 

Exposure to different concentrations of insecticides 
revealed that the symptoms of toxicity were dose depen- 
dent (Table I). The animals showed progressive signs 
and symptoms of toxicity ranging from visibly undetecta- 
ble marks to coiling, curling, extrusion of coelomic 
fluid, segmental constriction and swelling. In several 
animals the swollen portion burst causing bloody lesions, 
limp and ultimately death. The symptoms produced were 
specific in nature, reproducible and so may help in reco- 
gnizing the insecticide eg. coiling, curling (Aldrin); 
mucus secretion, sluggish movement (Endosulfan); lifting 
of body, extrusion of coelomic fluid (Heptachlor); globu- 
lar swelling, segmental constriction, white band 
(Lindane) (Figure I). 

Figure I. Specific toxicity symptoms in earthworms. A- 
Coiling, curling (Aldrin); B,C- Body lifting and extru- 
sion of coelomic fluid (Heptachlor); D-G - Globular 
swelling, blister, segmental constriction and white band 
( L indane) . 
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Figure 2. Percent mortality of earthworms exposed to 
insecticides. A - Filter Paper Contact Method (24 hr) 
B-D- Soil Pot Method (24 hr, 1 wk and 2 wk). 

The mortality of animals at various exposure concentra- 
tions by contact filter paper method at 24 hr and soil 
pot method at 24 hr, 1 wk and 2 wk is shown in Figure 2. 
The pattern of lethality at 24 hr exposure was endosul- 
fan > heptach!or ~ aldrin >lindane by contact filter paper 
method and endosul fan ~ hept achl or 7 i indane 7 aldr in by 
soil pot method. 

The acute LCqN values for endosulfan, heptachl~r, aldrin 
and lindane W~re 1.5, 32.4, 34.0 and 36.5 mgL- respec- 
tively, by contact filter paper method and 5,75,103 and 
78 by soil pot method respectively (Table 2). 
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The results suggested that animals can tolerate higher 
insecticide concentration in soil than on moist filter 
paper and the concentration ratio is three fold for 
aldrin and endosulfan and two fold for heptachlor and 
I indane. 

This difference in the behaviour of these insecticides 
in both the media may probably be due to the rate of 
diffusion of insecticides from the medium into the body 
of earthworm. However, prolong exposure to the soil 
medium reduced the LC5N values for each compound compa- 
red to 24 hr values. It was interesting to note that 
2 wk LCqN values in soil were close to 24 hr values 
determined by filter paper method. It is well documen- 
ted that insecticides are adsorbed on soil and also 
tightly bound with its organic matter (Edwards, 1966; 
Thompso n , 1973). The availability, therefore, of insec- 
ticide for diffusion will presumbly be less from the 
soil than impregnated filter paper. However, in long 
term exposure the passage of soil through gut might 
release the residue in the system to enhance toxicity. 

Roberts and Dorough (1984) tested ninety chemicals 
against Eisenia foetida through contact filter paper 
method and on the basis of their LCq0 values, classified 
them into 5 categories& Of the che~Icals tested - 
Carbofuran, eserine salicylate were super toxic; aldi- 
carb, carbaryl, benomyl, phenolic derivatives of 2,4-D 
and 2, 4,5-T were extremely toxic; endosulfan, parathion, 
malathion very toxic; kepone, acephate, paraquat modera- 
tely toxic and DD~, premethrin, diuron relatively non- 
toxic. Several chemicals eg. carbaryl, malathion, cyper 
methrin which were moderately toxic or relatively non- 
toxic to mammals were very toxic to earthworms. This 
demonstrates the unpredictability of chemicals toxicity 
to different animal species. 

The present study indicates that among the insecticides 
tested endosulfan is most toxic to earthworm Pheretima 
posthuma causing severe mortality while aldrin the least. 
Lindane and heptachlor were toxic at about 75 percent 
concentration of the aldrin and therefore, they may be 
categorized as moderately toxic. 
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