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ABSTRACT

The study aimed to assess the toxicological effects of imidacloprid and chlorpyrifos on Lampito
mauritii(Kinberg) The lethal concentrations (LC50 ) were measured experimentally by exposing the
earthworms (L. mauritii) in moist vermiculite . The study revealed that Imidacloprid was found to be
the most hazardous insecticide at a 48-hour period,with an LC50 value of 5.84mgkg—1 DW, while
chlorpyrifos was the least toxic. The soil toxicity test showed that imidacloprid had the highest toxicity
than Chlorpyrifos. The study concluded that imidacloprid is highly effective against the earthworms.
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1. INTRODUCTION

Earth worms are invertebrates belonging to the family lumbricidae and dominant in the temperate and
tropical soils. They are hermaphrodites, both male and female reproductive organs are present in every
single earthworm but self-fertilization does not generally occur. They represents a significant proportion
of the soil biomass and hence makes an important contribution to the decomposition of organic matter,
cycling of nutrients and pedogenesis (Sizmuret al.,2011). Because of their widespread distribution and
importance to the soil system, earthworms are very useful organisms for evaluating contamination of the
soil environment with toxic chemicals (Edwards CA,1992) . The earthworm diversity of India represent
11.1% out of total earthworm diversity in the world. There are more than 505 species and sub-species of
earthworms belonging to 67 genera and 10 families (Julka, 2001; Kathireswari, 2016). Earthworms are
the supreme component of soil macrofauna and are the most Experiments were conducted to assess
Imidacloprid and Chlorpyrifos on Lampito mauritii(Kinberg)

This species is found throughout India and is regarded as an ecologically significant soil organism due
to its ability to improve soil fertility and its potential for use in vermin compost production. Studies on
this aspect are important because earthworms are the common prey of many terrestrial vertebrate species
such as birds and small mammals, and thus they play a key role in the biomagnification process of
several soil pollutants. The earthworm species Lampito mauritii(Kinberg was used as a model organism.
Contact toxicity was studied by filter paper method and to observe the mortality rate of different
concentrations of pesticide for 24 and 48 hrs. This work will provide information to estimate the toxic
level of Imidacloprid and Chlorpyrifos against the earthworm (L. mauritii). According to Goulson
(2013) , insecticides are frequently employed in agricultural crop production and can enteredge-of-field
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habitats through leaching, runoff,and spray drift. Due to their inherent toxicity and poor species
selectivity, insecticides can also adversely affect sensitive non target creatures, like earthworms (Wang
et al. 2012a) .The laboratory experiment was conducted according to the OECD guidelines. The
earthworms Lampito mauritii(Kinberg) were exposed to the artificial soil supplemented with different
concentrations of the tested insecticides Imidacloprid and Chlorpyrifos according to the recommended
agricultural doses (RAD). The mixture of pesticides was found ecologically more dangerous to Lampito
mauritii(Kinberg).

The 50% lethal concentration (LC 50) values of both insecticides were higher than the highest
concentration used in the experiment. The pesticides has shown toxicity after a long-time exposure, and
it had an impact on the parameters of the life cycle. The results of the field experiment demonstrated that
over usage of pesticides are more toxic to the soil earthworm population. This points out that the
chemicals must be used with the maximum responsibility. Information about long-term effects can be
important for understanding the field experiment data, which typically show a high variability and,
therefore, are difficult to interpret.

2. MATERIALS AND METHODS

The study was conducted in crop fields at Joharapuram village, Kurnool district of Andhra Pradesh, is a
state in peninsular part of southern India to know the toxicity of Imidacloprid and chlorpyrifos on
Lampito mauritii(Kinberg). The study site is located between 15.83 latitude and 78.06 longitudes. Adult
earthworms (weighing 320-500 mg), Lampito mauritii (Oligochaeta, Lumbricidae), with well-
developed clitella were fed on laboratory with cow dung as culturing material at a temperature of 27+3
°C and randomly selected for the toxicity tests. Before testing, these worms were acclimated for 7 days
under invitro conditions in bamboo trays. Three layers of contaminatedfree loam soil at the bottom
(Base soil), a thin layer of crushed leaves, wet powder of cow dung plus soft soil in a 1:1 ratio, and a
thin layer of dried grass on top (Culture medium).Wet jute clothes were placed as a cover on the
bamboo boxes. Imidacloprid [96.2% technical product (TC)] is a chemical, Frequently used for
agricultural crops by the local farmers, a neo nicotinoid pesticide and Chlorpyrifos, is a
organophosphate insecticides (Garcia et al. 2011; Wang et al. 2012a) . Imidacloprid's residue has been
widely found in the soil environment as a result of its widespread and frequent use, which could
endanger to the surrounding fauna (Goulson 2013) . Chlorpyrifos is an organophosphate which
significantly effects the nervous system by inhibiting acetyl cholineesterase enzyme(a neurotransmetor).

Different concentrations of Insecticides were administered to earthworms in the filter paper contact test
(OECD 1984)15 to understand the lethal concentration (LC). After the application of pesticides the
earthworms were cleaned with purified tap water, they were kept on a piece of Whatman filter paper in
a 300 ml beaker and left in the dark for 24 hours at 27+3 °C and a relative humidity of 80-87%. A piece
of Whatman filter paper (pure grade) in a Petri dish was then filled with 3 ml of acetone containing the
test material. After the solvent had evaporated, 3 mL of distilled water was added to the filter paper. A
Single earthworm was kept on the filter paper to avoid the negative effect of worm death in the same
Petri dish. Here in this experiment the control substance was acetone. The earthworm mortality rate was
reported following a 48- hour exposure period.
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3. Results

The filter paper contact test observations showed that the contact toxicities of the various pesticides to
Lampito mauritii(Kinberg) differed greatly. Imidacloprid was the most hazardous at a 24-hour period,
with an LC50 value of 6.52 (4.03~30.17) mg. L—1, whereas chlorpyrifos was also toxic, with an LC50
value of 4.621 (1932~7570) mg L—1. Imidacloprid continued to exhibit the highest intrinsic toxicity to
the worms over a 48-hourinterval, with an LC50 value of 1.50 (1.15~2.16) mg L—1. Another pesticide
Chlorpyrifos showed the less amount of toxicity to the worms, with an LC50 value of 9.81
(674.1~1314) mg L-1. Insecticide toxicity data from Laboratory tests Explained a definite
concentration- dependent relationship, and longer exposure periods resulted in higher death rate of the
earth worms . Surviving worms also had reduced body weight, and in some cases, morphological
changes.

4. Discussion

In the soil toxicity test, imidacloprid's 48Hr LC50 value to E. fetida was in coincide with earlier
findings (Wang et al. 2015a) Imidacloprid was the highly Toxic and hazardous insecticide when
compared to chlorpyrifos. In this pesticide comparative test Chlorpyrifos, imidacloprid has a significant
effect on earthworms. In this experiment chlorpyrifos showed less intrinsic toxicity to Lampito
mauritii(Kinberg)

To understand the toxicological effects of insesticides on earthworms, several test methods have been
devised. Among all the artificial soil test and the filterpaper contact test have drawn the greatest
attention among these techniques; the OECD (1984) accepted filter paper test. Since the pesticides are
mostly absorbed by the skin, the filter paper contact test is a quicker, easier, and less expensive way to
determine the relative toxicity of chemicals to earthworms. However, it does not accurately reflect the
actual conditions in the soil ecosystem (Wang et al. 2012a) . The artificial soil test, on the other hand, is
a more accurate representation of the earthworms' natural habitat, and in this exposure protocol, the
pesticides are primarily absorbed by the gut (Zhang et al. 2014) . As a result, the artificial soil test is
more useful for determining how hazardous pesticides are to earthworms. Remember that the amounts of
pesticides we utilized in our studies were far higher than those typically seen in soil environments (EPA
1994) . The study found that Imidacloprid, a highly effective insecticide, has a detrimental effect on
earthworms.

5. Conclusion

In the present study demonstrated that toxicity increased with the length of exposure to Insecticides.
This suggests that the toxicity is associated with accumulation of insecticides in excess amounts and
inhibition of acetylcholine , cholineesterase which proves to be injurious and lethal effect to the
earthworms. Depending on the chemical category influencing the characteristics of the earthworm
lifecycle, certain insecticides are more or less harmful to earthworms. Therefore farmers must be
educated regarding the beneficial role of earthworms because of its importance and to reduce or
minimize the use of pesticide to provide the threshold to the environment and biodiversity. In order to
reduce the effect of pesticides there should be input of sufficient organic manures instead of chemical
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fertilizers with minimal disturbances in soil and can be adapted for optimum activity of earthworms in
the soil for healthy and fertile soil.
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