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ABSTRACT 

Earthworms are important soil macrofauna that have profound effects on ecosystems. They have attracted a lot of 

interest due to their beneficial effects, especially in agriculture  (Brown 1995,Dechaine et al 2005,Larink et al 

2001). Earthworms occur in most temperate soil & many tropical soils and they play an important role in 

maintaining the productivity of our soil. Epigeic, Endogeic & Enecic are three broad ecological groups of 

earthworms &. Each group tends to affect the forest differently. More than 1000 different earthworm species can 

be placed into one of three groups. In the present study sampling of soil near different vegetation sites was done to 

observe the effect of moisture, pH and type of vegetation on availability of different ecological groups of earthworm. 

Epigeic form of earthworms were observed in maximum while anecic forms  in less number. No endogeic forms 

were reported. Overall availability of earthworms at various sites studied mainly affected by differences in moisture 

& pH of soil. 
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Introduction: 
There are three broad ecological groups of 

earthworms distinguished by both colour & 

size:(1)Epigeic earthworm :Litter & Surface 

Dwelling species that live & feed only at the 

surface, sometimes only in the litter layer with 

1-7cm long and pigmented body. Pigmentation 

may provide protection from predators & UV 

rays,.(2)Endogeic Earthworm :Soil Dwelling 

species Earthworms that live and feed in the 

mineral soil, rather than at the surface, are 

called endogeic . Adult endogeic earthworms can 

range from small to large in size (2-12cm long), 

depending on the species, but are identified by 

their lack of skin pigmentation.3) Enecic 

earthworm :Deep Burrowing species that 

burrow very deeply (down to 2 meters) but feed 

on fresh surface litter (Great Lakes Worm 

Watch). Anecic species are the largest species of 

earthworms. They are darkly coloured at the 

head end (red or brown) and have paler tails. 

They have the potential to eat huge amount of 

litter and as a result can have big effects on the 

forest floor when they invade. 

Earthworm feeding behaviour, burrowing and 

casting are vital in nutrient cycling & 

decomposing regulation (Brown 1995,Dechaine 

et al 2005,Larink et al 2001). Earthworm 

ecological groups have variable effects on the 

soil physical, chemical & biological properties 

(Lee,1985).Soil moisture content may affect the 

biomass of earthworm because water 

constitutes 75-90% of their body weight 

(Grant,1995). Moisture is one of the key factors 

affecting the survival of all earthworm species 

(Bohlen et al 1995,Edwards & Bohlen 

1996).Several studies have recorded a decline in 

earthworm population in response to dry season 

(Bohlen et al 1995, Gonzalez et al 1996, 

Najar & Khan,2011).Earthworms are very 

sensitive to soil pH (Edwards & Bohlen,1996) 

and soil with low pH limit earthworm survival & 

activity (Springett & Syers,1984).Acidic soil are 

characterized by higher availability of metal ions 

(Brady,1984) that cause unfavorable conditions 

for earthworms. A survey conducted in a 

tropical agro ecosystem revealed that 

earthworms preferred to inhabit soil with pH 

ranging from 6.1-6.8 (Fragoso et 

al,1999).Similar observation were also reported 

by Shakir & Dindal (1997) and Nair 

etal,2005,who found higher number of 

earthworms in areas with pH near neutral (6.8-

7.1). According to Tian etal (2002) tree 

plantation may influence earthworm abundance 

by altering the physiochemical properties of soil 

i.e. temperature, moisture regime, pH of soil, 

organic content, litter inputs etc. In the present 

study sampling of soil at various sites selected 

on the basis of type of vegetation was done to 

observe the effect of moisture & pH on 

availability of different ecological groups of 

earthworm up to depth of 2-3 inches. 

Methodology 

Survey for this project work was conducted from 

the month of December to February to avoid 

drying of soil. Various sites near different types 

of plant like Lemon, Papaya, Hibiscus, Neem & 

Tulsi were selected. Area of about 1 meter 

diameter around each tree was sampled. Soil 

samples from about 3 inches below the ground 

level from each site were collected for recording 

pH& moisture content of soil. Presence of 

earthworm was observed at every sampling sites 
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by looking them on the surface of the soil, in 

leaf litter and by digging the area of about 3 

inches below the ground level. Earthworms that 

emerged from the ground were hand- picked & 

bathed in water and preserved in 4% formalin 

before being transported to be laboratory. Size, 

colour and morphology of earthworm were 

observed. For conservation of biodiversity 

minimum number of worms (2-3) were 

preserved and others were released back to soil. 

OBSERVATION AND REULTS: 

Table:1. Ecological categories of earthworms observed with reference to several morphological & 

Ecological parameters at various vegetation sites 

Seleced 
plant 

Ecological 
Category 

Frequency 
Of 

observation 

number 
observed 

Collected 
From 

Size 
Ranges 

Colour of 
earthworm 

Average 
pH of 

soil 

Average 
Moisture 

of soil 

Lemon Epigeic All four sites 

Observed in 
bunches of 

more than 
10 

0-10cm from 

soil surface 

6.1-

6.5cm 

Reddish-

brown 
7.4 24.75% 

Hibiscus Epigeic 
Only at one 

site 

In bunch of 
more than 

17 

0-10cm from 

soil surface 

6.1-

6.5cm 

Reddish-

brown 
7.65 19.3% 

Papaya Anecic At two sites 
One on each 

Side 
Surface litter 9.5cm 

Head-Red, 
Tail-paler 

8.4 11.2 

Neem - Nil - - - - 5.7 8.4 

Tulsi - Nil - - - - 8.5 15.8 

 

         
Fig.1:Bunch of Epigeic earthworms               Fig.2: Bunch of Epigeic earthworms 

in soil near Lemon tree                                    in soil near Hibiscus tree 

 
Fig.3: Anecic form of Earthorm in soil near Papaya tree 

 

Discussion 
Present study revealed that most of the epigeic 

form of earthworms were observed in soil where 

the pH of soil is almost near neutral( Shakir & 

Dindal,1997,Fragoso etal.1999 and Nair etal., 

2005). According to Bohlen et al 1995, 

moisture affects the survival of all earthworm 

species, thus it can be concluded that the 

absence of epigeic form of species at sites of 

Papaya may be due to reduced moisture content 

of soil i.e.11.2% as well as alkaline nature of 

soil.                                           
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Anecic earthworm species was observed in very 

less number at soil surface near Papaya tree. Its 

presence at surface may be due to its feeding 

habit because it was found deeply down to 2 

meters but feed on surface litter (Great Lakes 

worm watch).It was recorded that soil with low 

pH limit earthworm survival and activity 

(Springett & Syers,1984).Complete absence of 

earthworm in soil near Neem tree may be due to 

acidic nature of soil because in acidic soil higher 

availability of metal ions causes unfavorable 

conditions for earthworm (Brady,1984). Not a 

single earthworm is reported near Tulsi which 

may be due to alkaline nature of soil. Finally it 

can be inferred that Lemon sites are largely 

dominated by epigeic category of earthworm. 

This category experienced mean moisture 

24.75% and pH 7.4. This moisture content is 

neither very high nor low but is in moderate 

level. Similarly pH of soil which is near to 

neutral is very much favorable for the survival & 

activity of earthworms. 

Conclusion 
           In the present work, various sites were 

selected but earthworms are reported in very 

few sites. This decrease may be due to several 

ecological factors such as temperature, available 

organic matter, moisture, pH etc. The direct or 

indirect influence of human activities like use of 

chemicals on soil, use of machinery, 

deforestation, artificial irrigation throughout the 

year etc. are the major cause for changes in 

various ecological factors that may adversely 

affect earthworm population in soil. 
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