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ABSTRACT 

An experiment was conducted to study the use of urea above recommended dose 

(79.04 mg/kg) which is safe on earthworm survival. A total of three doses of urea were given 

to earthworm 100mg/kg soil, 500 mg/kg soil and 800 mg/kg soil respectively. Significant 

results were observed. About 20% mortality were observed in group given 100mg urea/kg 

soil. As the concentration of urea was increased the mortality was also increased and 100% 

mortality was observed in earthworm given 800mg urea/kg soil. Hence at this concentration 

no earthworm was survived.  

 

KEYWORDS: Earthworm, urea and mortality 

 

INTRODUCTION 

Many people consider earthworms to be an indicator of soil quality because they 

respond to and contribute to healthy soil. For earthworms to be plentiful, a field must meet 

several conditions that are also associated with soil quality and agricultural sustainability: 

moderate pH, surface residue for food and protection, and soil that is not waterlogged, 

compacted, droughty, or excessively sandy. Now a day’s Use of fertilizers are high in trends. 

Further, Increased crop production largely relies on the type of fertilizers used to supplement 

essential nutrients for plants. Fertilizer application is required to replace crop land nutrients. 

There is increased prominence on the on soil environment due to continuous use of chemical 

fertilizers. The impact of chemical fertilizer appliance on agricultural land is seen not only in 

terms of the soil worth but also on the survival of soil organisms dwelling there in. As we 

know that earthworms are major component of soil fauna in a wide variety of soils and 

climates and are involved directly or indirectly in biodegradation, stabilization through 

humus formation and various soil processes (Munnoli et al. 2010 and Jordan et al. 2004). 

Earthworms represent the greater fraction of biomass of invertebrate in the soil as soil macro 

fauna and play a vital role in structuring and enhancing plant nutrients and hence they can be 

successfully used as bio indicators for the assessment of toxic risks of xenobiotic in terrestrial 

ecosystems (Reinecke, and Reinecke, 2004).  
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Laboratory testing is often considered to be a better option for assessing the impact of agro-

chemicals to living organisms (Christensen and Mather, 1994) like earthworm Toxicity test in 

laboratory and field conditions offer trustworthy information on the effect of agrochemicals 

on earthworm. A number of toxicity studies were conducted on the effect of agro-chemicals 

on earthworm. Most of these studies were conducted on the effect of pesticides (Rallmbke et 

al. 2007; Lagan and Shaw, 2006; Lydy and Linck, 2003; Kalka et al. 2002; Ribera et al. 2001; 

Morowati, 2000, Capowiez and Berard, 2006; Panda and Sahu, 2004). Very few studies were 

conducted on the toxicity of fertilizers on earthworm. Previous studies conducted by Scullion 

and Ramshaw (1987), Estevez et al. (1996) and Curry et al. (2008) reported a positive effects 

of fertilizers on earthworms and increases their populations. On the other hand, studies 

conducted by Mahajan et al. (2007) and Tindaon et al. (2011) reported a negative effects of 

fertilizers on earthworms. Most of these studies were conducted on bio-fertilizers and 

inorganic fertilizers excluding urea. The recommended dose for urea (79.04 mg/kg) is safe so 

far point of mortality is concern (Bhattacharya and Sahu, 2014) but farmers uses huge 

amount of urea in field which become toxic to soil animals.  Only few studies were 

conducted on the effect of urea on earthworm. Therefore, the present investigation was 

undertaken to assess the potential risk of urea above recommended dose on soil fauna like 

earthworm. 

 

MATERIALS AND METHODS  

Test chemical: In the present investigation Urea as a test chemical is used 

Experimental animal: we use juvenile earthworm for experimental purpose. 

Experimental setup and toxicity test: For the experiment juvenile earthworm and soil were 

collected from M.D. University field area which had no record of input of agrochemicals. 

The soil had a pH of 6.7, nitrogen g (%) 0.28. Prior to use in experiment the soil was air dried 

and sieved.  Experiment sets were done following the procedure of Bhattacharya and Sahu 

(2014).  

Different concentrations of urea 100, 500 and 800mg urea/kg soil were prepared in dilution 

of water. These were added to the experiment sets and then mixed thoroughly to ensure a 

homogeneous mixture with soil. Then 15 healthy gut evacuated juvenile earthworms were 

added to three concentrations.  The control group was given only water and same numbers of 

earthworms i.e 15 in numbers were added (Senapati and Dash, 1979). The experiment was 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 5, June 2016 

 

17 
www.jiarm.com 

maintained at 20±2g% soil moisture and 25±2°C soil temperature. Earthworm deaths were 

recorded every 24 hours. The experiment was conducted for 96 hours. 

 

RESULTS AND DISCUSSION  

In present investigation a variation in mortality were observed in juvenile earthworm 

with response to toxicity of urea. 20% mortality was reported when juvenile earthworms were 

exposed to a concentration of 100 mg urea/kg soil. About 47% of mortality was recorded at 

the exposure of 500 mg/ kg of soil. Hence, it indicates mortality was gradually increased with 

the increase of doses of urea and 100% mortality was observed at the dose of 800 mg/ kg soil. 

There was a distinct variation of juvenile earthworm mortality with respect to different doses 

of urea conducted (Table-1). When they were exposed to dose 100 mg/kg, then 03 

earthworms out of 15 were died. At dose 500 mg/kg averages of 47% juveniles’ i.e. total 07 

out of 15 were died and in increased concentration of urea 800 mg/kg soil, the entire juvenile 

earthworm died. 

Our study  clearly indicates that the recommended dose for urea (79.04 mg/kg) is safe so far 

point of mortality is concern as in our findings high mortality were observed when doses 

were increased. Our results resembles with results of  Mahajan et al. (2007) and Tindaon et 

al. (2011) as they reported negative effects of fertilizers on earthworms, the mortality rate of 

earthworm reached 100% when the concentration of urea was more than 1500 mg/kg. Similar 

result also reported by Xiao et al. (2004) in his experiment. Although there was no report of 

mortality of earthworm at the recommended dose, the use of urea fertilizer cannot be safe. It 

must have some sub-lethal effects even at the recommended agricultural doses (Reddy and 

Goud, 1987). Therefore further test on sub lethal effects of urea, on parameters like growth, 

reproduction, metabolism etc. are required to draw a safe conclusion. The wide variations in 

the result of experiment may be explained in terms of the type of action. The effect of 

fertilizers on earthworms may be direct by changing the acidity of the soil or indirect by 

changing the form and quantity of the vegetation that eventually provides food for worms 

(Edward and Lofty, 1977). There is now increasing substantiation to show that the use of 

inorganic fertilizers can be beneficial or adverse effect on both the crop productivity and 

earthworm populations (Edwards and Lofty, 1982; Mahajan et al. 2007 and Curry et al. 

2008). 
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CONCLUSION:  

The present experiment suggests that although the fertilizer urea is not very toxic to 

earthworm at the recommended doses still some sub-lethal effect may cause toxicity to the 

agro-ecosystem. 

 
Table 1. Effect of urea at different concentration on juvenile earthworm. 

Sr. No. Dose/concentration 
of urea (mg/ kg 
soil)  
 

No. of earthworm  
used  

No. of earthworm 
died 

Mortality (%)  
 

1 100 15 3 20 
2 500 15 7 47 
3 800 15 15 100 
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