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INTRODUCTION 

The biological diversity of earth usually has large contribution to the real 

productiveness of agrarian systems. The main part of natural agricultural systems 

represents soil communities and thereby has important contribution in conserving the 

services of ecosystem for the welfare of human beings (Decaens, 2010). Earthworms 

are incredibly significant soil micro invertebrates as contribute a huge part of the 

whole biomass of micro invertebrates occur in land. More than 80 percent of 

earthworms are present in semitropic, tropics and moderate area (Nainawat and 

Nagendra, 2001). Approximately 3,627 species of earthworms are identified globally. 

Earthworms are also known as ‘‘Ecosystem Engineers’’ (Kooch and Jalilvand, 2008). 

Earthworms are significant terrestrial invertebrates’ members of the Phylum 

Annelida, Class Chaetopoda and Order Oligochaeta. In the duration of pre-Cambrian 

era earthworms rose approximately six hundred million years ago (Piearce et al., 

1990). Earthworms are found in various niche, having efficient role, through 

performing chemical and physical modifications in land surface. These modifications 

lead to enhancement in richness of soil. A proposal about management of valid soil 

through special importance on the function of inhabitants of soil likely “earthworms”, 
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SUMMARY 

Earthworms significantly influence the efficient function of the soil ecosystem. They feed on dead 

and decaying matter as well as on plant material and help to recycle nutrients. They are also 

known as Farmer’s Friends because they enhance soil fertility. Various medical treatments have 

included the use of earthworms. Earthworm paste has the potential for the development of novel 

medication. Distinct species of earthworms revealed the mechanism of antibacterial activity. 

Other bioactive compounds, including amylase, protease, and cellulase found in the earthworm 

paste have shown the potential to restrain the growth of fungi and bacteria. This work focused on 

studying antibacterial properties associated with different earthworm species which may have 

indirect applications for the treatment of different diseases linked with microbes.  
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in richness of soil, is much significant in sustaining ecology balance (Shuster et al.,

 2000). 

Earthworms are smooth-bodied, nocturnal and saprobes invertebrates of 

agrarian ecosystem. They are also considered as one of the significant macro 

creatures of the soil biology. In the Animal kingdom they have recognized place. 

Earthworms are successful terrestrial inhabitants. The earthworm body is separated 

into a series of sections which are arranged in regular way (Hama, 1959). Due to 

these internal and external divisions of segments makes the body of earthworm 

flexible and well-developed muscular structure. Earthworms are the earliest array of 

animals improved and entire digestive system. They have well developed closed 

circulatory system which have hemoglobin in the function of “plasma” as carrier of 

carbon dioxide and oxygen (Monahan Earley et al., 2013). 

Earthworms are cosmopolitan in distribution, but uncommon in soil which 

have uniform snow and ice, ranges of mountain and region which is entirely have no 

soil and herbage (Edwards et al., 1996). The species which are cosmopolitan in 

distribution are known as peregrine, those species that are not capable to distribute 

successful manners to areas (Edwards and Lofty, 1977). 

Earthworms are most vital organisms of soil, and they contribute a huge 

portion of whole biomass of invertebrates. They enhance the grade of soil and yields 

of plants (Edwards et al., 1980; Darwin, 1882; Lee, 1985). Earthworms have vital 

contribution in the formation and richness of “soil” is well supported and recognized 

by documents (Darwin, 1882; Edwards et al., 1995; Kale, 1998; Lalitha et al., 2000).  

The major natural action of earthworms includes the intake of soil, making the 

mixture of distinct ingredients of soil (Jairajpuri, 1993). Earthworms have vital 

function in the decay of “organic matter” and “metabolism” of soil through food 

intake, disintegration of soil particles, aeration, overturn and distribution (Shuster et 

al., 2000). According to Aristotle the earthworms were regarded as “the intestines of 

earth and the restoring agents of soil fertility” (Ismail, 2005; Ansari and Ismail, 

2012). The effective population of earthworms represents that there is the huge 

population of organisms are present in this soil like spiders, insects, and other 

organisms and hence show the good health of soil (Edwards et al., 1995; Tomlin et 

al., 1995; Shuster et al., 2000; Lachnicht and Hendrix, 2001; Ismail, 2005; Ansari and 

Ismail, 2008; Ansari and Sukhraj, 2010).  

Earthworms have various roles in biology and fertility of soil (Clive, 2004). 

They are also known as bioreactor of nature they change the organic waste into 

organic muck. Earthworms are also helpful in soil reformation, improvement of soil 

and management of organic waste (Syers et al., 1979; Jerez et al., 1988; Harender and 

Bhardwaj, 2001). Nitrogen-fixing bacteria are present in the cast and alimentary canal 

of earthworms which increase the activity of nitrogenase enzymes and increased the 

rates of N-fixation. When the activity of cast compared with soil, they show the 

greater amount of nitrogen fixation in cast (Simek and Pizl, 1989). They also known 

as the English red worm (Symondson et al., 2000; William et al., 2006). Some 

enzymes secreted by earthworm like chitinases, amylases, proteases, lipases and 

cellulases which involve in enhancement of biochemical transformation of the  

proteinaceous  and cellulosic and materials in the various organic wastes. These 

organic wastes release from gardens, homes, farms and dairies (Sinha et al., 2002). 
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Earthworms convert the organic matter into minerals and thereby discharge 

the nutrients in available forms which are then absorbed by the plants (Martin, 1991; 

Edwards et al., 1996). During the cellular and humoral defense mechanisms 

sometimes, earthworms give response to the infection of microbes and secrete 

antimicrobial proteins. The skin of earthworm secretes   the humoral defense proteins 

which help in humoral defense response. Earthworms have significant role in the 

destruction of bacteria and with other significance of disease (Cooper et al., 2004).  

The earthworm powder given orally, it shows the   thrombolytic effect and 

maintains an effect of inhibition on platelet aggregation, an effect of anticoagulation 

(Mihara et al., 1996). The earthworms gain the attention of several scientists due to 

the biotechnological development and presence of bioactive compound in their body 

(Fang, 1999; Shen, 2010). Earthworms are hermaphrodites (Harender and Bhardwaj, 

2001). Mucus has significant role in earthworm feeding, maintenance of salt and 

fluids, defense and reproductive process (Cortez and Bouche,1987; Heredia et al., 

2008). 

Rafiq (2000) and Mannan et al. (1994) reported earthworm species from 

Lahore. They studied that type of soil, the season, amount of humidity, vegetation and 

temperature during daytime and importantly effected population density of the 

earthworm from Lahore. From Japan the importantly species were named as 

Megascolex sieboldin, and Megascolex schmardae, all identified by Horst (1883) 

while twenty-seven species of earthworm were also reported from Japan from 

material in the collectionsof the Leiden Museum Japan (Goto and Hatai, 1899). 

Some studies had been carried out to evaluate the diversity of earthworm in 

Punjab (Rana et al., 2000; Jalal, 1998; Khatoon, 1996; Khanum, 1999), European 

(Mackay and Kladivko, 1985; Rafique and Rana, 2001; Bohlen et al., 1995). Since 

1340 AD earthworms have been used in many medicines for many diseases (Hossam 

et al., 2012).  

Earthworm has been introduced in drug as “anti-inflammatory”, “antipyretic” 

and “analgesic agent” (Prakash and Gunasekaran, 2010). Through prevention of 

uptake of large amount of glucose, it shows the anticancer effect (Balamurugan et al., 

2009). Certain study had been done on anti-microbial substances, which included 

active enzymes (Wenli et al., 2011). It is also reported that excretion from the surface 

of earthworm were showed the strong “antimicrobial activity” (Cooper and 

Balamurugan, 2010). 

Some studies had been made on the medicinal properties of earthworm 

(Shobha and Kale, 2007) like antimicrobial (Bauer et al., 1966), antibacterial, 

fibrinolytic, anticoagulative, antimicrobial, anticancer, (Cooper et al., 2012), 

bacteriostatic (Cooper et al., 2004; Popovic et al., 2005), proteolytic (Nakajima et al., 

1993; Wang et al., 2003), cytolytic (Popovic et al., 2001; Matausic-Pisl et al., 2011) 

and mitogenicity activity (Hrzenjak et al., 1993). It is also reported that the celomic 

fluid of Eisenia and Lumbricus some molecules are present which protect earthworm 

from microorganisms (Valembois et al., 1982; Stein et al., 1982). This activity is 

imputed to some proteins, such as lysozyme and fetidins (Hirigoyenberry et al., 1990; 

Milochau et al., 1997). Some studies had also done about the antimicrobial factors in 

the tissue of earthworm (Cho et al., 1998; Popovic et al., 2005). Some work is also 

done by Gosh on earthworm diversity (Julka, 1993). 
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Some observations were also made by Sarwar Jahan on the diversity of 

earthworm (Sarwar et al., 2005). Bouche (1977) described morpho-ecological 

categories of earthworm. Somestudies have been done on the composition of 

structures in different communities of earthworms in the several types of agrarian 

ecosystem (Fragoso et al., 1999). Review of literature exposed the relation of 

earthworm population to different soil types is known (Dash and Patra, 1977; Fragoso 

et al., 1999). Julka (1993) reported the ecological aspects of Indian earthworms with 

their “vermicomposting technique”. In the Egypt from few places the composition of 

earthworm community was reported by El-Duweini et al. (1965). The richness and 

dispersal patterns of earthworms were estimated in Meriut coastal desert region in 

Egypt by Ghabbour and Shakir (1982). A report has made on the fauna of earthworm 

in Great American Desert and adjoining areas by Gates (1967). The diversity and 

pattern of distribution of earthworm communities in Asia are well noted (Stephenson, 

1921; Stephenson, 1923;Templeton, 1844;  Gates, 1945; Dash and Patra, 

1977;Senapati et al.,1979; Julka, 1985;Julka and Senapati, 1987; Julka, 1988; Julka, 

1996; Kale and Bano, 1991; Bhardwaj, 2001; Julka and Paliwal, 2005). 

According to another report that in some tribe of Australia and New Zealand 

earthworms are used as food (Jairajpuri, 1993). Some studies reveals that the body of 

earthworms contain acids like linoleic, arachidonic acids that are used for the 

reproduction and growth of animals (Kale, 2005) so, the dried powder of earthworms 

are used in animal feed industries. Earthworms are affected by type of soil and quality 

(Guild, 1948). 

Antitumor activities of earthworm fibrinolytic enzyme on human hepatoma 

cells were studied by (Hong, 2007). Anenzyme Lumbricin was discovered from the 

earthworm by Cho et al.(1998). According to few reports that earthworms are used 

for the mineralization of organic matter. During this mineralization process they 

release some nutrients in soil that can be taken up by the plants (Edwards et al., 

1996).Some studies have made on the effect of earthworms on nitrogen cycling and 

nitrogen in soil (Lee, 1983). According to him, nitrogenous products of earthworm 

metabolism like urine, mucoproteins and dead tissues of earthworms are returned to 

the soil through casts. The population of microbes in casts ofearthworms is greater in 

number as compared to the surrounding soil (Haynes et al., 1999). 

Shobha and Kale (2007) demonstrated the antimicrobial potency and anti-

inflammatory activity of Eudrilus eugeniae of earthworm extracts. Julka (1993) 

described some ecological features of Indian earthworms and describe their 

vermicomposting technique. Sarwar et al. (2005)also made some studies on 

earthworm according to him that the higher number of earthworms were founded near 

freshwater bodies and lower numbers were found in saline area (Sarwar et al., 2005). 

The distribution of earth worms with their mature and immature numbers in their 

most favorable period of life were studied by (Evans and Lavelle, 1978).  

Some studies have been made on the aneceictype of earthworm in coconut 

field by Bouche (1977). Structural composition of earthworm’s communities deviate 

according to their type of agro ecosystem reported by Fragoso et al.(1999). Lumbricin 

from the earthworm is identified by Choet al. (1998). Few reports are available about 

the microbial population in the casts of earthworms are greater in number as 

compared to surroundings soil (Haynes et al., 1999).  
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Some laboratory and microcosm studies are also available about the plant 

growth, nutrient availability with the occurrence of earthworm (Scheu 1987; Scheu 

and Parkinson, 1994). In many laboratory studies the comparison of earthworm and 

casting were also done in brief period (Lunt and Jacobsen, 1944; Syers et al., 1979; 

Lee, 1985; Edwards and Bohlen, 1995; Parkin and Berry, 1994; Scheu, 2003; 

Edwards,2004). Although, earthworms are documented in the earth, they are 

neglected organisms in subcontinent. Many Zoologists have reported the significance 

of “earthworms” in “fertility” of soil such as (Nijhawan and Kanwar, 1952; Bhatti 

,1962; Edwards and Lofty, 1977; Ghafoor et al., 1988; Ghafoor and Qureshi, 1999; 

Naheed et al., 2003) have made the list of fauna of a few localities in Pakistan. 
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