
Neuroquantology | October 2019 | Volume 17 | Issue 10 | Page 32-36| Doi: 10.48047/nq.2019.17.10.2580 
Ms. Mamta Passi, Mortality of earthworm, Eisenia fetida to urea fertilizer 

 

32  
 
 eISSN: 1303-5150        www.neuroquanotology.com 

Mortality of earthworm, Eisenia fetida to urea fertilizer 
Ms. Mamta Passi 

Assistant professor, Government post graduate college for women, Department of   Zoology, Rohtak 
(Haryana)-124001, India 

Corresponding author* Email: -mamtakhokhar2016@gmail.com 
                                                                           
Abstract 
Soil is a natural habitat to wide variety of life forms including insects, arthropods and annelids. It is also a 
vital non-renewable resource for human, too. Chemical fertilizers have been used frequently to feed the 
mouth of millions and boost productivity. Overdose of chemical fertilizer has posed threat to various soil 
dwelling microorganisms and earthworm, too. In managed agro-ecosystem, Urea is   widely used 
fertilizer used in crops as nitrogenous supplement. The present study outlines the detrimental effect of 
nitrogen supplements to earthworm. To determine dose response relationship earthworms Eisenia 
fetida were subjected to varying urea concentrations between 300 and 1500 mg/kg with a standard urea 
gap of 100 mg/kg. After 14 days, the percentage mortality in each treatment was noted. Ten adult gut 
cleaned worms were inoculated in artificial soil mixed along with testing chemicals. Experimental set-up 
was maintained as per the recommendations of OECD guidelines no 207 (1984, ISO, 2020) for testing of 
chemicals Earthworm. Results of this study indicate 300 mg/kg of urea as NOEC (No observed effect 
concentration) i.e highest Tested concentration for urea causing no mortality. In this experiment, all 
adult earthworms perished/were found dead at a urea concentration of 1500 mg/kg. The study 
therefore, recommends to use fertilizers of organic origin in the agricultural fields and minimizes, if 
cannot stop the use of chemical fertilizers in agricultural practices.   
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INTRODUCTION 
Earthworms are found in every soil type. Darwin referred them as ‘Intestine of earth’. They help to till 
the soil and create space for plant roots. Through soil aeration, better drainage, and elevated nutrient 
content, earthworms contribute to improving the quality of soil structure. Earthworms are a vital 
member of the soil fauna and contribute significantly to improve soil structure by producing biogenic 
structure (Culy and Berry, 1995). They unintentionally become susceptible to the negative effects of 
agrochemicals, such as fertilizers, pesticides, herbicides, etc., because they reside close to plants. 
European Economic Community recommend (EEC, 1985) earthworm’s as model experimental animals 
for toxicity estimation in soil-toxicological investigations.  
Chemical fertilizer has become necessary component of agricultural operations. Fertilizer inputs are now 
crucial for both agricultural productivity and financial gains. Applying fertilizer aids in restoring the 
nutrients that the previous crop has absorbed. These are either applied directly to soil or as a foliar 
application.  Each artificially synthesized substance especially pesticides or fertilizers have their impact 
not only on crop quality but also on soil-fauna. Earthworm is a major soil macro fauna therefore affected 
either directly or indirectly (Reinecke et al., 1992). 
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In literature, there are various instances to study the effect of pesticides on soil, but to feed growing 
population farm managers are in maximal use of hybrid seeds, herbicides and inorganic fertilizers 
(Laucka et al., 2020).Various studies have found a positive correlation between use of chemical 
fertilizers and abundance of earthworm population as far their food supply is concerned (Curry et al., 
2008, Estevez et al., 1996). Whalen et al (1988) in their study on corn fields demonstrated that Inorganic 
fertilizers increase the quantity of herbage residue returned to soil, thus increase in food abundance for 
earthworms increase their population. Contrary to this few studies also emphasized the negative effect 
of chemical fertilizers on earthworm dynamics (Tinadaon et al., 2011; Bhattachacharya and Sahu, 2014). 
However, Lofs-holmin (1983) in their study inferred that use of mineral fertilizer on clay soils reports no 
significant effect on earthworm population. Other studies show that infusion of crop plots with nitrogen 
and phosphorus based fertilizers causes a significant positive difference in earthworm population 
dynamics (Iordache and Borza, 2010). Nitrogen, Phosphorous and potassium are the major 
macronutrients for any plant growth. Urea is widely used artificially synthesized fertilizer used in almost 
every crop for nitrogen supplement. In view of the above, present study was undertaken with on toxicity 
induced by urea fertilizers to earthworm Eisenia fetida. 
 
                                                             Materials and Method 
Collection of earthworms 
Eisenia fetida were garnered from Ganpati unit, Bahadurgarh (Haryana). It is a private firm engaged in 
production of vermi fertilizer. Identification of collected earthworms was reconfirmed with an online 
taxonomic key and digital library (Thakur and Yadav, 2018).  
 
Culture of earthworms 
Earthworms were kept in big culture pots for 5-6 months to make them acclimatized in laboratory 
conditions. Rearing of worms was done in earthen pots. Experimental set-up was maintained as per the 
recommendations of OECD guidelines no 207 (1984, ISO, 2020) for testing of chemicals “Earthworm, 
Acute toxicity tests”. To start well mature, healthy (gut cleared) earthworms of approximately the same 
body weight and length were used in the experimental model. Cow dung (35-40 day old) was used to 
supplement the nutritive medium (Neuhauser et al., 1990). Humidity was maintained by watering on 
alternate days. Temperature of the medium was maintained at 27 ± 20. Worms were acclimatized in a 
set up for 24 hours before urea infusion. 
Test Chemicals  
Urea (N-46%)-White, granular Urea was purchased from local market to use as a test chemical. Upon 
application urea is converted to ammonia; it further reacts with H2O to form ammonium ions and then 
into nitrite. 
 
Experimental set-up 
This experiment employed an artificial soil testing approach using epigeic worms, E. fetida with range of 
concentration treatments (300-1500) with urea fertilizer. Earthworms Eisenia fetida were subjected to 
varying urea concentrations between 300 and 1500 mg/kg with a standard urea gap of 100 mg/kg. After 
14 days, the percentage mortality in each treatment was noted. To guarantee adequate airflow and 
moisture levels and also to prevent the earthworms from escaping, a net fabric was placed over each 
pot. Initially, pots were routinely inspected for abnormal activity. Each treatment set was maintained in 
triplicate set. Control was also maintained side by side. Mortality was the end point. 
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Ethical committee approval 
The study was an observational, experimental procedure on invertebrate earthworms, E. fetida thereby 
not requiring any clearance from the Ethical committee. 

 

 
 
Fig1. Mortality of adult Eisenia fetida at different concentrations of urea fertilizer after   14 days. 
 

                                                 RESULTS AND DISCUSSION 
Results show earthworm mortality rate rose in tandem with the urea concentration in experimental clay 
pot setup. The higher concentration of urea added to the artificial soil was positively correlated with 
earthworm mortality. In the present experiment earthworm Eisenia fetida shows no mortality at urea 
concentrations of 300 mg/kg and 100% mortality at urea concentrations of 1500 mg/kg (Fig1). 
Earthworms exhibit minimal mortality at low urea concentrations, with 1000 mg/kg of urea 
concentration treatment, the mortality rate increased to ≤50% (Fig1).  
The current results are consistent with Xiao et al. (2004) who found that urea was advantageous to 
earthworms, E. fetida when given at concentrations less than 500 mg/kg. But in the current setup, urea 
at concentrations greater than 1000 mg/kg also exhibited significant harmful consequences and the 
mortality rate increased to ≤50% (Fig.1). In the current experiment, all adult earthworms perished/were 
found dead at a urea concentration of 1500 mg/kg.  
Rai et al. (2014) demonastrated that earthworm (E. fetida) mortality rate increase when the urea dosage 
raised from 0.75 g/kg to 1.5 g/kg and 2.25 g/kg and specified on urea dose 3.48gm/kg all worms in 
culture were dead after 24 hrs (Rashid, 2019). Rai et al 2014 also confirms that all adult worms were 
able to survive with urea conc of 750mg/kg upto day 60. 
Rani, 2016 mentioned 79.04 mg/kg of urea as safe conc for earthworm survival .In another experiment 
all juvenile earthworms die on exposure to 800 mg/kg of urea conc (Rani, 2016).In contrast, mortality 
rate peaked to 48% at 250 mg/kg of urea (Long et al., 2017). Long et al. (2017) indicates that the 
percentage mortality was at its lowest in treatment with 200 mg/kg concentration day 14 and continued 
until day 60.  
The current experiment shows a positive correlation between earthworm mortality and increased urea 
concentrations applied to soil. NOEC (No observed effect concentration) i.e highest tested concentration 
for urea causing no mortality was 300 mg/kg of soil. The dose response relationship is an important 
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criterion in laboratory conditions on artificial soil helps in figuring out safe application rate of urea 
fertilizer in an agricultural situation to prevent harm to earthworm populations, which are essential for 
the fertility and health of the soil. Results of present study differ from earlier studies in the species of 
earthworm, soil type, fertilizer dose duration, and types of fertilizers employed. 
Globally, the synthetic urea amendment is used at higher doses on crops to increase production 
(Moonilall, 2015). The current study's findings showed that increased urea concentrations had 
drawbacks to earthworm such as a poor survival rate and higher mortality; earthworms are seriously 
impacted by the use of synthetic fertilizers in excess.  
 
Conclusion 
The finding’s of study shows that synthetic fertilizers are hazardous to earthworm survival raises severe 
concerns about the usage of synthetic fertilizers in agriculture. One of the significant soil fauna, 
earthworms, has been found to be susceptible to increased dosages of the commonly used nitrogenous 
fertilizer urea. Results of the present study would be beneficial in directives India's agricultural laws on 
the usage of urea on farmlands. Additionally, it will inform farmers about the impacts of urea on 
earthworms, allowing them to modify their operations accordingly. Therefore, enough organic manure 
should be applied to crops in place of synthetic fertilizers to promote earthworm activity in the soil to 
establish a healthy agro-ecosystem. 
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