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ABSTRACT 

Pesticides use affects the human health, soil ecosystems and atmosphere vicinity. It is possible to find examples 

where pesticides have impacted on soil non-target organisms mainly soil invertebrates. Earthworms play a important role in 

soil system. The pesticides effect on non-target soil organisms, particularly those affecting the very familiar farmer’s friend 

earthworm. Several research studies have reported different types of malformations of earthworm’s growth in response to 

exposure to chemicals. In this review paper, we examine what can currently be surmised about the direct and indirect long-

term, field impacts of pesticides upon the earthworm growth. 
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INTRODUCTION 

 The world population is expected to reach 9.1 

billion by the year 2050 with the current annual growth 

rate of 1.2% [1]. Increasing agricultural activities for food 

security is very important. The increasing uses of 

agrochemicals such systems affects non-target organisms 

in soil and water [2]. Earthworm is an important tool to 

evaluate different environmental transformations and 

pollution impacts. Agricultural field, urban and 

industrialized vicinity have some earthworms that 

represent interesting indicators to monitor different 

pollutants, to assess different farming practices and 

different landscape structures and transformations. 

 Use of earthworm in toxicology studies is very 

common. This type studies were focused on growth, 

reproduction potential, avoidance behavior and mortality. 

This review paper presents a comprehensive overview of 

the impacts of pesticides use and provides some more 

information as to what are the impacts in earthworm in 

modern agriculture. 

 

Current usage of pesticides in agricultural field 

 Continuous usage of pesticides causes a lot of 

problems in ecosystem. The World Health Organization 

(WHO) has estimated that some 20,000 people die 

annually from pesticide exposure [3] but those chemicals  

 

also   protect  yields,  profits  and  public  health.  Several  

studies have reported different types of malformations of 

earthworms in response to exposure to chemicals. 

 

Animal selection  

 Earthworms play key roles in soil ecosystem. 

They are considered not only composting agents and 

biofertilizers but also soil aerators, soil moisture retainers 

and biological agents. Earthworms can be used as bio-

indicators to detect pesticide contamination in soils [4].  

 

Direct effect of pesticide on soil non-target organisms 

 The current style of agriculture methods have 

demonstrably led to extensive and permanent loss of 

biodiversity in ecosystem (for soil invertebrate 

communities, [5] and for farmland birds in Europe, see 

[6]). The agricultural chemicals (pesticides, heavy metals, 

poly chlorinated biphenyls, polymers and acid 

precipitations) that reach the soils include. The pesticides 

poisoning events on non-target soil organisms, particularly 

those affecting very familiar earthworm. Growth of 

earthworms was related directly to the quality of the feed. 

Insecticides have been shown to devastate natural enemy 

to earthworm populations in some ecosystems [7].  

 Several other environmental-factors also affect 

the influence of pesticides on earthworms. These include 
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The route of exposure, water solubility, volatility, 

adsorption capacity, moisture content, proportions and 

amount of clay and organic matter in the soil, pH, 

temperature and persistence in soil ecosystem. 

 

Effects of pesticides on earthworms 

 Previously studied the L. terrestris is often 

exposed to a high concentration of pesticides because this 

species moves over and feeds at the soil surface. A. 

caliginosa also lives in the superficial layers of the soil 

and the adults may move over the soil surface, thereby 

becoming particularly vulnerable to surface pesticide 

residues. Aporrectodea longa, on the other hand, seems to 

be less susceptible to pesticides than many other species of 

earthworm because it can burrow deep into the soil and 

also usually enters an obligatory diapause in adverse 

conditions [8]. 

 There is an extensive literature on the effects of 

pesticides on earthworms [9]; [10] and [11]. Workers such 

as earlier authors [12] have tested a range of pesticides and 

other chemicals for their toxicity to earthworms and 

concluded that different chemicals  and pesticides vary 

greatly in their degree of toxicity to the earthworms. [13] 

Earlier author also mentioned that chiordane, heptachior, 

aldrin, dieldrin, telodrin, DDT and carbaryl are toxic to 

earthworms. 

 Aldicarb (Pesticide) was the toxic to earthworm 

(Allolobophora caliginosa, A. chlorotica and Lumbricus 

rubellus) species, causing severe dehydration prior to 

death or at sublethal concentrations. Carbaryl and 

carbofuran pesticides lethal to A. caliginosa, A. 

chlorotica and L. rubellus. Paraoxon, parathion, 

trichloronate and gamma-HCH were having the impact to 

all species [14].  

 

Insecticides effects on earthworms 

 A number of studies have been conducted on the 

standard worm Eisenia fetida/andrei. Basically, many 

researchers agree that organophosphate insecticides such 

as chlorfenvinphos, disulfoton and dyfonate are toxic to 

earthworms. Parathion, ethopropos and fonfos are all 

proved to be moderately toxic to earthworms. Earlier 

author [15] reported phorate was extremely toxic to 

earthworms and has almost eliminated earthworms from 

many soils, even at normal agricultural rates. Earlier 

author [16] studied the monocrotophos insecticide effect 

on earthworm growth, reproduction potential and mortality 

of earthworms.  

Many carbamate insecticides and fungicides 

strongly affect populations of earthworms. Other 

carbamate insecticides tested for toxicity to earthworms, 

high toxicity has been reported for aminocarb, methiocarb, 

oxamyl and promecarb and very high toxicity for aldicarb, 

bufencarb, carbaryl, carbofuran, methomyl, propoxur and 

thiofanox. Previous studies [10] [17] also suggested that 

majority of the carbamate pesticides are toxic to 

earthworms. The organophosphate insecticides 

phosphamidon, monocrotophos and dichiorvos all 

inhibited acetylcholinesterase activity in earthworms [18]. 

 Some of the responses of earthworms to sublethal 

concentrations of pesticides. [19] Earlier author reported 

that the body weight of the earthworms was a more 

sensitive index compared to the mortality in indicating 

toxic effects of acetochlor and methamidophos. [20] 

treated Eisenia fetida with organophosphate insecticide 

malathion and earlier author [21] explored the effect of 

exposure to commercial parathion on E. fetida; both 

observed decrease in the body weight of treated 

earthworms.  

 Previous studies found endosulfan did reduce the 

weight of juvenile Aporrectodea trapezoides within 5 

weeks when applied to soil at normal application rate in 

both the field and laboratory. Both fenamiphos and 

methiocarb reduced earthworm weight in the laboratory 

condition. Body weight loss appears to be a valuable 

indicator of physiological stress, related to the degree of 

intoxication and time of exposure. Coiling, another 

symptom seen in 100% of the Parathion treated worms, is 

related with weight loss and is regarded as the 

consequence of alteration inmuscular function elicited by 

organophosphoric pesticides which may explain the 

difficulties for locomotion of the intoxicated worms and 

their relative inability to feed themselves [21,22].  

 Negative impact of pesticides on earthworm 

growth has been reported by various researchers. [23] 

suggested that growth can be regarded as sensitive 

parameters to evaluate the toxicity of acetochlor on 

earthworms. [24] tested in laboratory the effect of copper 

oxychloride, while earlier authors [25] investigated the 

impact of carbendazim, glyphosate and dimethoate on 

Eisenia fetida and found a significant reduction in the 

earthworm growth in a dose-dependent manner. According 

to [26] parathion affects the growth of Eisenia andrei.  

 Previously studied the effect of two 

organophosphates, chlorpyrifos and diazinon, while [28] 

investigated the toxicity of aldicarb, cypermethrin, 

profenofos, chlorfluazuron, atrazine and metalaxyl in the 

earthworm Aporrectodea caliginosa and observed a 

reduction in growth rate in all pesticide-treated worms 

[27].  

 Previously reported the effects of endosulfan and 

aldicarb on Lumbricus terrestris and have suggested 

growth rate as important biomarkers for contamination by 

endosulfan and aldicarb [28,30] assessed and found 

chlorpyrifos had adverse effect on growth potential in 

earthworm exposed to 5 mg/kg chlorpyrifos after eight 

weeks. Some studies have shown that growth of 

earthworms appeared to be more severely affected at 

juvenile stage than at adult stage [31]. 

 A single application of the insecticides ethoprop 

and carbaryl at labeled rates reduced earthworm 

populations by 60- 99%, with significant effects lasting for 

at least 20 wk [32]. 

 

Herbicides effect on earthworms 

 Previous studies [33] explained herbicides are 

also directly toxic to earthworms. However, it is probable 

that they may exert considerable indirect effects due to 

their influence on weeds as a source of supply of organic 
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matter on which earthworms feed in soil. Reports from 

many research works show that chloroform, profam, 

dinoseb and triazine herbicides such as simazine have 

moderate effects on earthworm populations. Earlier author 

[34] also reported take up and metabolism of some 

herbicides by earthworms. Herbicides tested significantly 

affected earthworm populations [32]. 

 

Fungicides effect on earthworms  

 Copper-based fungicides in orchards completely 

eradicated earthworms. For instance, [35] earlier author 

pointed out that the fungicide benomyl had effects on the 

posterior segment regeneration of the earthworm Eisenia 

fetida. The effects also include an increased frequency of 

segmental groove anomalies and many monstrosities. [36] 

exposed earthworms to carbamates and observed that 

carbamates can cause tumors and swellings along the 

earthworm’s body. 

 Weight loss has also been reported for 

organochlorine pesticides intoxication and for the effects 

of fungicides and herbicides in Eisenia fetida and 

Lumbricus terrestris. Fumigant nematicides and fungicides 

such as D-D mixture, metham sodium and methyl bromide 

are normally applied to the soil to control pathogens and 

nematodes. However, most of these chemicals are broad- 

spectrum biocides and penetrate the soil as vapors and kill 

most of the earthworms, even those that live in deep 

burrows [15]. Chloropicrin and the contact nematicide 

methomyl are also very toxic to earthworms, and it seems 

there is little doubt that the majority of fumigant and 

contact nematicides are toxic to earthworms. A single 

application of the fungicide benomyl application reduced 

the earthworm populations by 60- 99%, with significant 

effects lasting for at least 20 wk [32]. 

 

Impact of fertilizers on earthworms  

 It has clearly been established that organic  

fertilizers affect number of earthworms in soil, but there 

had been fewer studies of the influence of inorganic 

fertilizers on earthworm populations. The effect of 

fertilizers on earthworms may be direct, for  instance,  by  

changing the acidity of the soil, or indirectly, by changing 

the form and quantity of the vegetation that ultimately 

provides food for worms. 

 Previously reviewed [12] the symptoms caused 

by 23 pesticides to earthworms and reported that the most 

common reaction to chemicals was coiling of the body and 

longitudinal muscle contraction, after which the body 

became rigid and sometimes swellings appeared on the 

body surface. The swellings often burst creating bleeding 

sores [37]. Previous studies [4] also mentioned the same 

symptoms occurred when the earthworms are treated with 

propoxur, methidathion, endosulfan, triazophos, 

carbofuran, terbufos and methamidophos. Aldicarb, 

endosulfan, benomyl and calcium cyanide also caused 

constrictions of the body to occur, according to the 

authors. 

 

CONCLUSION 

 The usage of pesticides (insecticides, herbicides, 

fungicides, etc) in agricultural field is affecting the all type 

of ecosystems. So instead of the pesticides please go to the 

vermiwash (earthworm body fluid). We recommended the 

conversion of municipal solid waste into compost through 

earthworms. It may be give effective result in municipal 

solid waste recycling in side compost used as a fertilizer. 

For the safeguard management farmers simply go to 

vermicompost and vermiwash. 
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