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ABSTRACT 
Earthworms are beneficial to agriculture. Pesticides are widely used in agriculture for pest 
management. However, due to injudicious and indiscriminate use of pesticides beneficial flora 
and fauna has been influenced. Hence the present investigations were carried out to study the 
influence of lindane and endosulfan on the population of earthworm. Ten earthworm cocoons 
were released in container containing unfortified and fortified soil at 0, 5, 10 and 20 ppm level of 
lindane 20 EC and endosulfan 35 EC. Treatments were replicated thrice. Population count in 
untreated soil ranged between 99.6 to 104.3 as against 94.4 to 102.0 at fortification level of 5 to 
20 ppm of the pesticides. Negligible variation was registered between fortified and unfortified 
soil which did not indicate the adverse effect on the population of the earthworm upto 20 ppm 
fortification level of the lindane and endosulfan in the soil. Based on present investigations, it 
could be concluded that 5 ppm level of fortification of these pesticides could be considered 
comparatively safe to the earthworms in the soil. 
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INTRODUCTION 
Earthworms are common creature of great 
economic importance to mankind and are 
being used for fishing and as food of predatory 
invertebrates and vertebrates.  Their habit of 
borrowing and swallowing of soil, increase the 
fertility of soil. Their excretory wastes and 
secretion also enrich the soil in nitrogenous 
matter. Similarly, the effect of turning over of 
soil by them is also considerable, hence they 
are beneficial to agriculture and regarded as 
friend of framers. 
Soil biota plays a vital role in the production in 
any crop ecosystem. Soil organisms are not 
just inhabitants of soil rather they are 
important components of soil communities.1 
Earthworms are called the intestines of the 
earth and are one of the best soil conditioners 
available to the farmers. It has vital role in soil 
formation, principally through their activities 
in consuming organic matter, fragmenting and 
mixing it intimately with mineral particles to 
form aggregates. During their feeding 

earthworms promotes microbial activity which 
also accelerates the breakdown of organic 
matter and stabilization of soil aggregates.2 
Pesticides are wieldy used in agriculture for 
pest management. Lindane and endosulfan 
are major pesticides widely used in 
agriculture. Endosulfan and its breakdown 
products are persistence in environment with 
an estimated half life upto 6 years.3 It can 
biodegrade by attacking the sulfite group via 
either oxidation to form the toxic metabolites 
endosulfan sulphate or hydrolysis to form the 
less toxic metabolite endosulfandiol.4 
Endosulfan up to the concentration of 
0.3125µl/plate in the absence and 0.15625 μl 
/plate in the presence metabolic activation 
(5% v/v S9 mix), was non mutagenic to all 
three strains of Salmonella typhimurium viz., 
TA1537, TA98 and TA100 when tested 
under the specified condition5 but injudicious 
and indiscriminate use of pesticides created 
several problems of pesticide residue in 
food, environment, development of resista-
nce to pest against pesticides  and suppres-
sion of beneficial flora and fauna.  *Author for correspondence 
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AIMS AND OBJECTIVES 
To study the influence of lindane and 
endosulfan on earthworm population.  

MATERIAL AND METHODS 
In order to evaluate, the effect of lindane and 
endosulfan on the earthworm population in 
the soil, the ten cocoons of earthworms were 
released in the test container and the 
population of earthworm was counted on 40th 
day after the release of cocoons.  This study 
was conducted in plastic container of 50 cm 
diameter X 15 cm height which was 
perforated at the bottom. Each container was 
loaded with 3 cm layer of saw dust to 
provide the bed which was further covered 
with 1 cm layer of sand. Then the test soil 
(fortified) was added to the height of 10 cm 
and was thoroughly mixed with food to the 
hatchlings of the earthworm. The earthworm 
food was prepared as a mixture of dung and 
vegetable waste in 10:1 proportion. The soil 
fortified with 0, 5, 10 and 20 ppm lindane 
and endosulfan separately were used for the 
test. The suspension of required strength was 
prepared to mix in the soil by using 
formulated products viz., lindane 20 EC and 
endosulfan 35 EC. For each fortification 
level six containers (3 for lindane and 3 for 
endosulfan) were used. The cocoons of 
earthworm (Eisenia foetida) obtained from 
the commercial producer were released in 
each container. All test containers were 
provided with proper moisture by adding the 
necessary quantity of water during the period 
of experiment. The total number of 
earthworms was counted on 40th day and 
their counts were used for comparing the 
treatment effect. Each treatment was 
replicated thrice. Studies were carried out 
during 2009-2010. 

RESULTS AND DISCUSSION 
The data from present investigations on 
earthworm population presented in Table 1 and 
Fig. 1 revealed that in the untreated soil (control), 
population counts were observed in the range of 
99.6 to 104.3 where as in the treated soil at the 
fortification level of 5 to 20 ppm, population 
ranged between  94.4 to 102. This negligible 
variation between untreated and treated soil did 
not indicate adverse effect up to the tested level 
of 20 ppm of lindane and endosulfan on the 
earthworm population in the soil. The results are 
in agreement with those reported by Karnataka et 
al.6 and Hopkins and Kirk7,  in rice wheat 
ecosystem population of earthworms decreases 
significantly after application of pesticides in 
most of the treatments, however, population 
rebuild up to certain extent at harvesting stage 
and most of the organophosphate insecticides 
and organochlorine insecticides are not much 
toxic to earthworms respectively. Maurya et al.8 

also reported the effect of different pesticides and 
their doses on earthworms.  
The said contamination level is normally not 
attended due to spraying of these pesticides at 
the recommended doses used in the pest 
control work. Hans et al.9 reported glandular 
swelling and excess mucus secretion due to 
lindane and endosulfan, respectively. Edward 
and Bohlen10 categorized the organochlorine 
insecticides in the range of moderate to more 
toxic to earthworms. Moreover, lindane at 
higher dose showed adverse effect in the 
studies reported by Maurya and Chattoraj.11  
Applications of pesticides as per the 
recommended dozes for the pest management 
normally would not achieve the 20 ppm level 
of pesticides in the soil.12-14 However, 
indiscriminate and excess use of pesticides 
may lead more accumulation of pesticides in 
the soil which in turn cannot be considered 
safe for in habitat fauna.  

Table 1 :  Influence of lindane and endosulfan on population of earthworm in the soil 

Fortification level of 
toxicants in ppm 

No of earthworms / containers  (mean of three 
replications) 

Lindane 20 EC Endosulfan 35 EC 
0 (control) 99.6 104.3 

5 98.3 102.0 
10 97.3 96.0 
20 94.4 94.6 
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Fig 1 : Effect of lindane and endosulfan on earthworm population 

CONCLUSION 
It has been concluded that the fortification 
level upto 20 ppm for lindane 20 EC and 
endosulfan 35 EC seemed to be comparatively 
safe for earthworm population in the soil. 
Commercially available formulations of 
lindane and endosulfan used in plant protection 
work. Their effectiveness against crop pest and 
their persistence in the environment is to be 
considered essential to minimize or avoid its 
adverse effect on environment. Soil is most 
important component of the environment. If 
these pesticides remain in excess quantity in 
the form of residues in the soil   leads to 
adverse effect on earthworms in the soil. 
 During the course of application of pesticides 
on crops, pesticides are deposited in the soil 
due to drift and run off, which in turn affect the 
population of earthworms. To get the higher 
yields, pesticides are used indiscriminately 
with higher doses leads to excess deposition of 
pesticides in the soil. Normally, if 
recommended doses of pesticides are used the 
level of pesticides did not attain the 
concentration up to 20ppm which was not 
found detrimental to earthworms.  
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Environment should be put in 
the category of our national 
security. Defense of our 
resources is just as important 
as defense abroad. Otherwise 
what will remain there to 
defend? 

                          Robert Redford 

 


