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Abstract: Earthworms are fundamental to the dynamics of our ecosystem. Both physical and chemical factors
of the soils have been known to influence the abundance and distribution of earthworms. About 4200 species
of earthworms have been identified from the globe and further survey may increase this number. The present
study was carried out during September to November, 2009 in five different cultivated lands namely, paddy
field, sugarcane field, banana plantation, coconut grove and mango farm in Rajapalayam, which is bordering
Western Ghats, one of the twelve biodiversity hot spot in the world. Based on extensive survey, this
communication reports first hand information of occurrence of  five species of earthworms namely, Lampito
mauritti, Perionyx excavatus, Pontoscolex corethrurus, Amynthas gracilis and  Dichogaster bouali  belonging
to three families, Megascolecidae, Glossoscolecidae and Octochaetidae were commonly found in the study area.
Their distributions in different habitats were much more influenced by soil physic-chemical parameters and
relative density, relative biomass, relative frequency, species richness and diversity index were also calculated.
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INTRODUCTION species  of  earthworms  belonging  to  67   genera    and

Soil is home to several kinds of animals and among Abundance  and   diversity   of   earthworm   population
them earthworms form a major component. They are in  the soil  is  normally  correlated  to  the    abiotic
known to inhabit the earth for the last 600 million years factors such as soil moisture, temperature, humidity,
and they are silently working day and night in improving altitude and  agricultural practices  [5].  Their  distribution
the quality of the soil [1]. They play a prominent role in is  governed  by  several   ecological   and   edaphic
regulating soil processes and are known to improve soil factors [6]. In subtropical and tropical region there is
productivity and fertility by enhancing physical, chemical wider variation in species rather than species richness [7].
and biological characteristics of soil [2]. Hence, they have Thus, earthworms are present almost in every type of soil
been recognized as the most important soil ecosystem and habitat but the healthier the soil the greater the
engineers [3]. number.

India is one of the very rich countries as far as its
biodiversity is concerned particularly in terms of MATERIALS AND METHODS
biological diversity due to its unique biogeography
location, diversified climatic conditions, enormous Study Area: An extensive survey of earthworms was
ecodiversity and geodiversity [4]. As many as 418 species carried out in Rajapalayam area (9° 2’N latitude and 77° 33’
of earthworms  are known from our country, which E Longitude, 110m MSL and 54E) located in the foot hills
harbour about  11.1%  of  the global earthworm diversity, of Western Ghats, which is the one of the twelve
estimated at 4000 species. Totally 402 species and sub biodiversity hotspots in the world. 

10 families have been identified from our country.
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Sampling: Five different sampling sites were chosen for electronic balance with 0.01mg accuracy and values are
the survey of earthworms. The sampling sites include five given on fresh weight basis (with gut contents) (g/m ).
different cultivated lands namely, paddy field, sugarcane Species richness (D) [10], diversity index (H) [11] and
field, banana plantation, coconut grove and mango farm. index of evenness (E) [12] were calculated. 
The earthworm survey was carried out during September
to November, 2009. Soil Analysis: Soil samples were taken from each site for

Collection of Earthworms: Earthworms were collected soil thermometer and pH (1:5w/v) was determined by
from different habitats by digging the soil and hand using pH meter and soil moisture content was estimated
sorting method [8]. The grasses and herbs were first gravimetrically on a wet weight basis by oven drying at
cleared from the surface of the sampling site and a plot of 105°C and electrical conductivity was measured by using
total of thirty quadrates of 25 x 40 x 25 cm per sampling conductivity meter. Available organic carbon (OC),
sites per sampling occasion was marked. The soil was dug organic matter (OM), Total nitrogen (TN), Total
out and earthworms were hand sorted and then they were phosphate (TP) and Total potassium (TK) were analyzed
carefully transported to the laboratory along with their [13].
native soil in wet cloth bags. 

Study of Earthworms: The collected worms were washed
in freshwater and fixed in 5-10% formalin depending upon The occurrence and density of earthworms sampled
the size of the worms. After 5-6 hours of fixation in from five habitats together with the mean values of
formalin, they were preserved in 70% alcohol. Then the temperature, moisture, WHC, bulk density, EC, organic
preserved worms were identified with the help of available carbon, organic matter, total nitrogen, phosphate,
keys based on arrangement of setae, location and size of potassium and C:N ratio are presented in Table 1 and the
clitellum, genital opening, shape and number of values of species richness, diversity index and evenness
spermathecae, location of gizzard and prostate gland [9]. index are given in Table 2.

Density of earthworms was calculated as the number During the present survey work, a total of five
of individuals (both clitellates and non clitellates) species  of  earthworms  belonging   to   three    families
(individuals/m ). Biomass of worms was determined in  an are recorded (Table  1).  The  five  species  of  earth worms2

2

analysis. Temperature at 10 cm depth was measured by

RESULTS AND DISCUSSION

Table 1: Occurrence and density of earthworms in five different cultivated land of Rajapalayam area with mean values of physico-chemical parameters. Period
of survey: September to November, 2009.

Habitats
----------------------------------------------------------------------------------------------------------------------------------------------
Paddy field Sugarcane field Banana plantation Coconut grove Mango farm

Earthworm species* 1,2,3 1,3 1,3 1,2,3 1,2,3,4
Number of earth worms/m (**) 106.3 ± 5.79 88 ± 6.53 116 ± 7.79 196.67 ± 6.13 82 ± 5.352

Temperature (°C) 26.4 ± 0.16 28.1 ± 0.19 27.2 ± 0.45 26.3 ± 0.05 28.00.09
Moisture (%) 26.19 ± 0.08 24.84 ± 0.07 25.05 ± 0.12 24.64 ± 0.12 23.53 ± 0.24
Water holding capacity (%) 63.4 ± 0.74 54.8 ± 1.00 69.6 ± 0.98 52.5 ± 0.98 42.7 ± 1.4
Bulk density (g/cm ) 0.56 ± 0.02 1.52 ± 0.02 0.74 ± 0.01 1.02 ± 0.06 1.14 ± 0.093

Biomass (g/m ) 43.78 ± 2.34 33.54 ± 2.25 48.82 ± 1.93 70.36 ± 0.95 30.76 ± 0.762

Individual Mean weight (g) 0.41 0.38 0.42 0.45 0.38
pH 8.16 ± 0.04 8.16 ± 0.06 8.34 ± 0.07 8.16 ± 0.03 7.87 ± 0.08
EC ( mS/cm) 0.79 ± 0.02 0.82 ± 0.02 0.69 ± 0.02 0.53 ± 0.02 0.86 ± 0.03
Organic carbon (%) 1.05 ± 0.02 1.64 ± 0.03 2.17 ± 0.50 3.19 ± 0.02 0.88 ± 0.03
Organic matter (%) 2.52 ± 0.03 2.92 ± 0.03 4.82 ± 0.70 3.20 ± 0.08 1.96 ± 0.01
Total Nitrogen (%) 1.34 ± 0.02 1.70 ± 0.02 1.24 ± 0.02 1.25 ± 0.02 0.76 ± 0.01
Total phosphate (%) 0.43 ± 0.01 0.37 ± 0.03 0.34 ± 0.02 0.37 ± 0.01 0.32 ± 0.02
Total potassium (%) 0.83 ± 0.01 0.78 ± 0.02 0.66 ± 0.02 0.73 ± 0.01 0.70 ± 0.02
C:N ratio 0.78 ± 0.02 0.97 ± 0.02 1.75 ± 0.06 2.56 ± 0.04 1.18 ± 0.04

(*)- 1. Lampito mauritti 2. Pontoscolex corethrurus 3.Perionyx excavatus 4. Dichogaster bolaui and (**)-Mean 5 replications.
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Table 2: Population dynamics of earthworms collected from different habitats of Rajapalayam area.
Habitats Number of species (S) Species richness (D) Diversity index (H) Evenness index (E)
Paddy field 3 0.52 1.18 0.85
Sugarcane field 2 0.36 0.97 0.88
Banana plantation 2 0.34 1.02 0.93
Coconut grove 3 0.48 1.22 0.88
Mango farm 4 0.54 1.27 0.92
Period of survey: September to November, 2009.

comprising Lampito mauritii (Kinberg), Amynthas distribution of earthworms in different pedo-ecosystem
gracilis (Kinberg), Perionyx excavatus (Perrier), [21]. Similar conclusions have been observed from species
Pontoscolex corethrurus (Muller) and Dichogaster composition of earthworms in different grass land,
bolaui (Michaelsen) and their families are cultivated and forest soils [22].
Megascolecidae, Glassoscolecidae and Octochaetidae As the sample site varies coincide with variation in
respectively. Among these, L. mauritii and P. excavatus soil temperature ranging from 26.3°C in coconut grove to
were found to be all the five surveyed habitats. P. 28.1°C in sugarcane field and moisture content from
corethrurus is sampled from three habitats (paddy field, 24.64%  in  coconut  grove  to  26.19%  in  paddy  field.
coconut grove and mango farm) and A, gracilis from two The distribution of organic matter in soil influences the
(paddy field and coconut grove). D. bolaui is found only distribution greatly and soils that are poor in organic
in mango farm. A total of ten species of earthworms matter do not usually support large number of earthworms
includes Drawida willsi, D.limella,D.scandens, [25]. The other Pedoecosystem factors, namely, pH, EC,
Pontodrilus bermndensis, P. corethrurus, L.mauritti, OC, OM, TN, TP, TK and C:N ratio are greatly influenced
P.excavatus, Eudrilus.eugeniae, Octochaetona serrata the abundance of earthworm in different habitat of present
and O.barnesi belonging to seven genera and six families study.
noted in fourteen localities from different habitats of Stable ecosystems have high species diversity as
Pondicherry region [14]. Similarly, ten species of compared to unstable environments [23]. Species
earthworm in and around Chennai, includes D. scandens, diversity index (H) of the earthworm in five different
L. mauritti, P. excavatus,  P.  sansibaricus,  O.  barnesi, habitats of Rajapalayam are studied and it implies that
O. pattoni, O. serrata, O. thurstoni  and  D.  bolaui  and paddy field has higher value (1.18) and lower value is
E. eugneiae [15]. A total of ten earthworm species found in sugarcane field (0.97) (Table 2). [24] Lower index
belonging to four families,  namely,  Megascolecidae of species dominance for a highly distributed upland
(three species), Octochaetidae (three species), grassland pasture, the presence of a species in a particular
Moniligastridae   (three  species)  and    Glass  oscolecidae habitat and its absence from other habitats shows the
(one species) from different locations at ten sites in species-species distribution of the earthworm in different
Dindugal district, Tamil Nadu, during 1997-1999 [16]. pedoecosystem. Similar conclusion has been observed

The population density (number/m ) of earthworm from the species composition of earthworms in different2

species based on their distribution in different habitats grassland, cultivated and forest soils [25]. Species
revealed that coconut grove has highest number of richness (D) and evenness index (E) were also calculated
earthworms (197) and lowest in the mango farm (82). But for five different habitats of Rajapalayam and they are
in contrast, the highest numbers of earthworm species found to be greatly different. Maximum index of species
(230) were recorded in farmland [17]. Since the earthworm richness with a value of 0.54 in mango farm and lowest
abundance is affected by many factors especially soil value of 0.34 in banana plantation are recorded (Table 2).
moisture content and land use [18]. They are found in all The distribution of earthworms was mainly
types of soil provided there is sufficient moisture and dependent on the physico-chemical characteristics of the
food supply [19]. Earthworm density and biomass soil. Increase in organic carbon content of semiarid
fluctuated seasonally with both physical and organic agricultural soil in Egypt was associated with increased
factor of soil have been known to influence the numbers and biomass of earthworms [26]. This is true in
abundance and    distribution   of   earthworms    [20]. the case of abundance and biomass of earthworm in the
The same trend of result is observed in the present study. study area of the present study. Temperature and
The presence of a species in a particular habitat and its moisture are usually irreversibly related and high surface
absence from other habitats shows a species-species temperature and dry soils are much more limiting to the
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earthworms than low temperature and water logged soils 14. Sathianarayanan, A. and A.B. Khan, 2006. Diversity,
[27]. Our result confirmed that earthworm numbers are less distribution and abundance of earthworm in
in place where lesser moisture content recorded due to Pondicherry region, Tropical Ecology, 47: 139-144. 
less optimum value to support the earthworm numbers. In 15. Ramzan Begum, V.I. and S.A. Ismail, 2003.
conclusion, the physico-chemical characteristics of soil Illustrations of Earthworms occurring in and around
have been known to influence the abundance and Chennai, India. Zoo’s Print Journal, 19(3):1394-1400.
distribution of earthworms. This is accordance with 16. Karmegam, N. and T. Daniel,  2007.  Effect of
various studies in different parts of India [28]. physico-chemical parameters on earthworm
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