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Earthworm diversity and populations in different habitats of  

Rajah Sikatuna Protected Landscape, Bohol, Philippines  

Abstract 

 

Earthworm survey was conducted to determine the species composition, diversity and species richness in the grassland, 

agricultural areas and secondary forest habitats of Rajah Sikatuna Protected Landscape (RSPL). Six indigenous 

morphospecies of earthworms were identified, which are putatively new species. These include one Amynthas species, 

three Polypheretima species and two Pheretima species. Also, Pontoscolex corethrurus, an invasive species was found to 

be the most abundant species of earthworm in grassland and agricultural areas but not in the secondary forest. Diversity 

index showed a high level in the secondary forest with low species richness. Agricultural and grassland areas showed a 

low level of diversity. Land use and abiotic factors can be related to the composition of earthworm communities in 

different habitats. Further studies must be conducted for the conservation and sustainable management of its biodiversity 

and habitat.  

 

Keywords: earthworms, diversity, Bohol, Amynthas, Polypheretima, Pontoscolex corethrurus  

1Department of Forestry and Environmental Science, College of 

Agriculture and Natural Resources, Bohol Island State University, 

Zamora, Bilar, Bohol, Philippines  
2College of Science and Environment, Mindanao State University, 

Naawan, Misamis Oriental, Philippines  
3Biology Section, Department of Mathematics and Natural Sciences, 

College of Arts and Sciences, Holy Name University, Tagbilaran City, 

Bohol, Philippines   

 

*Corresponding author and current address: BISU, Zamora, Bilar, 
Bohol. 6317, email: gzlbreyen@gmail.com 
 

Date Submitted: 05 November 2020 

Date Accepted: 29 July 2021 

Introduction 

 

Until recently, knowledge on the native earthworm fauna of 

the Philippines was very limited. Organized research on 

earthworm diversity in the Philippines began after  Lawrence 

Heaney and collaborators discovered that the Isarog shrew- rat 

(Rhynchomys isarogensis Musser & Freeman 1981) and 

Chrotomys gonzalesi (Rickart & Heaney 1991) feed exclusively 

on earthworms. Studies over the past decade have shown the 

Philippine native earthworm fauna to be highly diverse, with 

apparent high endemism among islands and localities (e.g. Aspe 

& James 2014; 2015; 2016; 2017; Aspe et al. 2021). Research 

on earthworm taxonomy in the Philippines began way back in 

the late 1800s but earthworm biodiversity in the Philippines has 

been given more attention than ever since the issue on the 

destruction by the earthworms of the Banaue rice terraces, a 

National Cultural Treasure of the Philippines, was reported 

(Joshi et al. 1999; James 2004; Aspe & James 2014). 

Earthworms are one of the major soil invertebrates that 

participate in the regulation of ecosystem processes and the 

delivery of ecosystem services such as support, production and 

regulation provided by soils (Lavelle et al. 1997). They play a 

significant role in organic matter breakdown, soil structure 

development, and nutrient cycling (Lee 1985). Since these 

invertebrates are one of the most abundant animal biomass in 

the terrestrial ecosystems, their activities such as feeding on 

soils and litter mixtures, burrowing and releasing casts; 

earthworms modify soil porosity, bulk density, water 

infiltration, nutrient mineralization, gas emissions, organic 

carbon stabilization and plant productivity (Blouin et al. 2013). 

Nevertheless, the explicit consequences of earthworm activity 

for soil processes can differ substantially depending on 

earthworm species, soil characteristics, climate types, vegetation 

data and other soil microfauna (Blouin et al. 2013).  

Earthworms are categorized into three broad functional 

groups based on their feeding and burrowing traits (Lavelle 

1988). Anecic earthworms live mostly in mineral soil and in 

permanent vertical burrows, feeding on soil surface litter and 

other organic materials and depositing their casts at the burrow 

entrance; endogeic earthworms feed and live in the mineral soil 

layer (soil dwellers) as they burrow horizontally through soil 

and epigeic earthworms live and feed in the surface layer litter 

(litter dwellers). Earthworm functional groups perform varied 

roles on processes that influence organic carbon decomposition 
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(Thakuria et al. 2010). Though all earthworm functional groups 

can hasten organic decomposition through microbial inoculation 

and feeding activities, their roles vary in terms of plant litter 

fragmentation, conditioning of plant litter in cast, priming effect 

on soil organic carbon (SOC) decomposition (Crumsey et al. 

2013; Hale et al. 2005). For example, Greiner et al. (2012) 

showed that two different earthworm species, the epi-endogeic 

Amynthas hilgendorf and the epigeic Lumbricus rubellus, had 

different impacts on litter decomposition, nutrient 

mineralization and soil aggregate size.  

The indigenous earthworm species in the Philippines 

belong to family Megascolecidae, whose members have diverse 

prostate gland types (generally racemose structure), whose 

ducts are generally joined by the sperm ducts in combined male 

and prostatic pore(s) on segment 18 or nearby and the 

spermathecal pores open into some or all of the intersegmental 

furrows from 4/5 to 9/10 (rarely intra-segmentally) (Blakemore 

2000; James & Davidson 2012). The genera that compose the 

Philippine species include Pheretima, Polypheretima, 

Amynthas, Pithemera, Archipheretima, Dendropheretima, 

Isarogoscolex, Pleionogaster, and Metaphire (e.g. James 2004; 

2005; 2006; 2009; Aspe & James 2014; 2015; 2016; 2017; Aspe 

et al. 2021). Previous surveys on earthworms were conducted in 

Luzon and Mindanao islands, which led to the description of 

around 200 indigenous species from just around 10 species 

known in the previous decade. Flores (2007) conducted a 

survey around the Visayas and identified earthworms to the 

generic level. In Bohol, he was able to identify three genera, 

which include Pheretima, Polypheretima and Pleionogaster. 

During the Pleistocene period, the sea level was reported to 

be 120 m lower than the current sea level. The island of Bohol 

was part of the Greater Mindanao biogeographic faunal region 

(Heaney 1985). Therefore it is possible that the species from 

Bohol are evolutionarily close to the species in Mindanao. This 

is the first study to present together the diversity and 

populations of earthworms in different habitats of Rajah 

Sikatuna Protected Landscape (RSPL) in Bohol. This study 

serves as a baseline information for future basic and applied 

researches on earthworms, which include the potential benefits 

of indigenous earthworm species to society such as in 

agriculture, soil bioremediation and discovery of drugs. The 

information here can be also used to promote the conservation 

of biodiversity in the province. 

 

Materials and Methods 

 

Study Area 

Rajah Sikatuna Protected Landscape is the largest 

terrestrial protected sanctuary on Bohol, covering 11,034 ha of a 

mostly hilly limestone environment rich in characteristic 

landforms such as ravines, sinkholes and caves. The altitude 

varies between 300 and 826 m above sea level. The forest 

canopy is multi-layered, with trees reaching up to 20 m in 

height. Members of the families Dipterocarpaceae, Moraceae 

and Melicaceae dominate the canopy. Certain regions of RSPL 

have been reforested with white teak (Gmelina arborea) and 

Honduras mahogany (Swietenia macrophylla) (Barcelona et al. 

2006). The average annual precipitation reaches 1,600 mm; the 

rainy season typically lasts from June to December, with an 

increase in precipitation to 200 mm per month. The driest month 

is April when approximately 40 mm of rain falls. It occupies the 

low mountain range in the south of Bohol Island which 

corresponds geographically with the municipalities of Carmen, 

Sierra Bullones, Garcia Hernandez, Valencia, Dimiao, Bilar, 

Loboc, and Batuan. It is characterized by rolling hills with 

remnants of natural forest on steep limestone terrain surrounded 

by plantation forest, denuded hills and grassland. The areas 

chosen were rice fields, secondary forest and grassland area in 

RSPL (Figure 1) to compare and determine the diversity 

between sampling types. Secondary forest was slightly covered 

with ferns and the ground is covered by thick leaf litter, 

bryophytes and lichens. Trees were dominated by Swietenia 

macrophylla and some saplings and shrubs.   

 

Sampling 

Sampling was conducted in selected areas in RSPL between 

July 22, 2019 and October 07, 2019. Prior to the conduct of 

sampling, a Gratuitous Permit was obtained from the 

Department of Environment and Natural Resources for the 

collection of biological specimens in RSPL. Sampling was 

conducted following the methods in Aspe et al. (2009). In each 

sampling site (rice field, secondary forest and grassland), three 

replicates of one row 10m x 10m quadrat was established with 

an average horizontal distance of 20m between plots. Within the 

plots, shovels, trowels and hoes were used to dig ten holes of 

0.5m (length) x 0.5m (width) x 0.3m (depth). The earthworms 

collected in each quadrat, including the juveniles, were 

preliminary sorted to morphospecies and counted. Earthworms 

collected were rinsed in tap water, killed in 10% ethanol, and 

placed in closed container filled with 10% formalin with the 

amount three times the volume of the samples to ensure that all 

the specimens in the bag are preserved well. After two days, the 

formalin was removed and replaced with 80% ethanol. 

Elevations were read by Garmin GPS and expressed as meters 

above sea level (masl).  

 

Examination and descriptions 

The earthworm specimens collected were brought to Holy 
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Name University-Dampas in Tagbilaran City for taxonomic 

identification. The method of examination followed that of 

Aspe et al. (2009). Both external and internal morphology were 

carefully examined. Only the adult specimens (with the 

presence of clitellum) were internally examined for taxonomic 

identification because all the organs necessary for identification 

have already developed. Each earthworm was pinned and 

positioned dorsally on a dissecting pan filled with water enough 

to submerge it. With the use of scalpel and forceps, the 

epidermis of the earthworm were carefully cut and opened 

starting from the 4th segment down to the 28th segment of the 

anterior end. All descriptions are based on external examination 

and on dorsal dissection under a stereomicroscope following the 

terminology of Easton (1979). Descriptions of body color were 

based on living specimens. Body dimensions refer to fixed 

material. The anterior part to the clitellum region (the ring 

portion) of the body are concentrated with the essential internal 

parts for taxonomic identification. 

 

Data Analysis 

In this study, the distribution, abundance, diversity and 

species richness were computed based on the existence of 

earthworm communities in different habitats. The following 

formulas were used in the study: 

 

1. Species richness is a measure of the number of species found 

in a sample.  

 

Figure 1. Sampling sites in Rajah Sikatuna Protected Landscape (RSPL), Bohol, Philippines.  
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Simpson’s Index 

 

 

 

 

n = the total number of organisms of a particular species 

N = the total number of organisms of all species  

 

2. Species Diversity. The Shannon-Wiener diversity index was 

used to assess the diversity of earthworms. The proportion of 

species 1 relative to the total number of species (Pi) was 

calculated and multiplied by the natural log of this proportion 

(InPi) and the resulting product was summed across species 

(Magurran 1984).  

 

S 
H’ = -Σ (Pi * LNPi) 

i=1 
Where:  
H’ = the Shannon diversity index  
Σ = sum from species 1 to species S  
Pi = fraction of the entire population made up of species i  
S = number of species encountered  
 
3. Statistical Analysis. Standard error of the means and 

ANOVA were used to analyzed the data. These were performed 

using IBM SPSS version 17.0 ( SPSS Inc. Released 2008. SPSS 

Statistics for Windows, Version 17.0. Chicago: SPSS Inc.)  

 

Results and Discussion 

 

Species Accounts 

 

Family Megascolecidae  

 

Amynthas (Kinberg 1867) 

Generic diagnosis. Body circular in cross section, with 

numerous setae regularly arranged equatorially around each 

segment; setae absent on first and last segments. Male pores 

paired and superficial, opening on xviii. Spermathecal pores 

usually paired, positioned either, intersegmental or 

intrasegmental between 4/5 and 8/9. Clitellum annular, covering 

three segments, from xiv to xvi. Single female pore 

midventrally on xiv. Genital markings present or absent. 

Ovaries and funnels free in xiii. Male sexual system holandric, 

metandric, or proandric. Spermathecae a single pair, multiple 

pairs, sometimes single and located midventrally, or sometimes 

lacking. Nephridia on spermathecal duct lacking. One pair of 

prostate glands, racemose. Copulatory bursae lacking.  

Remarks. Amynthas is highly diverse and is dominant in 

China (Aspe 2016). There are currently 19 known species of 

Amynthas in the Philippines (Aspe & James 2017). This does 

not include yet the species described below.  

 

Amynthas sp. (Figure 2) 

Amynthas sp. is a large, unpigmented worm with length 148

–240 mm and diameter 9–12 mm. Body circular in cross section; 

tail tapering, with 62–102 segments; first dorsal pore at 12/13. 

Paired spermathecal pores at segment 6/7; female pore at xiv; 

male pores at xviii. Clitellum at xiv–xvi. Setae unevenly 

distributed around the equator in some segments; dorsal and 

ventral setal gaps lacking; 10–11 setae between male pores; 

Genital markings lacking. Large gizzard at viii–x; intestinal 

origin at xv; caeca is at xxvii–xxv; prostate racemose at xviii–

xx; copulatory bursae lacking. 

Remarks. So far, no known species is morphologically 

similar with Amynthas sp. and is putatively a new species. 

Further morphological examination is required to verify the 

taxonomic identification of the species.  

 

Polypheretima (Michaelsen 1934) 

Generic diagnosis. Body cylindrical; setal arrangement 

perichaetine; annular clitellum covering segments xiv–xvi; pair 

of male pores in xviii on circular porophores that may be within 

copulatory bursae; ventral genital markings present or absent; 

esophageal gizzard in viii; intestine begins in xvor xvi; nephridia 

on spermathecal ducts lacking; caeca lacking; male sexual 

system usually holandric, with testes and funnels enclosed 

inpaired sacs in x and xi; seminal vesicles in xi and xii; 

spermathecal pores small, spermathecal diverticula simple and 

usually ectal in origin; prostates racemose; copulatory bursae 

Figure 2. Amynthas sp. from RSPL.  
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may or may not be present; ovaries free in xiii; oviducts lead to 

single or closely paired opening (Easton 1979).  

Remarks. Polypheretima is diverse in the Indonesian 

archipelago, in New Guinea, in the Myanmar-Laos-Thailand-

Vietnam area, and in the Philippines (Aspe 2016). Currently, 

there are 18 species of Polypheretima species known in the 

Philippines. This does not include yet the species described 

below.  

 

Polypheretima sp. 1 (Figure 3A) 

Polypheretima sp. 1 is a very large earthworm with length 

510–730 mm and diameter 16–25 mm. Dark brown 

pigmentation on the anterior portion; pale brown the rest of the 

body. Body circular in cross section; tail tapering, with 635–648 

segments; first dorsal pore at 13/14. Three pairs of spermathecal 

pores at segments 5/6–7/8; female pore at xiv; male pores at 

xviii. Clitellum at xiv–xvi. Setae unevenly distributed around 

the equator in some segments; dorsal and ventral setal gaps 

lacking; 36 setae between male pores; Pre- and post-clitellar 

genital markings present. Large gizzard at ix–x; intestinal origin 

at xiv; caeca lacking; small prostrate racemose at xviii–xx; 

copulatory bursae lacking. 

Remarks. With length between 510 and 730 mm and 

diameter between 16 and 25 mm, Polypheretima sp. 1 is by far 

the largest earthworm species in the Philippine archipelago. No 

known species is morphologically similar with Polypheretima 

sp. 1 and is putatively a new species. Further morphological 

examination is required to verify the taxonomic identification of 

the species.  

 

Polypheretima sp. 2 (Figure 3B) 

Polypheretima sp. 2 is a large, unpigmented worm with 

length 210–290 mm and diameter 7–9 mm. Body circular in 

cross section; tail blunt, with 271–445 segments; first dorsal 

pore at 12/13. Two pairs of spermathecal pores at segments 6/7–

7/8; female pore at xiv; male pores at xviii. Clitellum at xiv–xvi. 

Setae unevenly distributed around the equator in some 

segments; dorsal and ventral setal gaps lacking. Genital 

markings lacking. Large gizzard at viii–x; intestinal origin at 

xiv; caeca lacking; small prostate racemose at xviii–xx; 

copulatory bursae lacking. 

Remarks. So far, no known species is morphologically 

similar with Polypheretima sp. 2 and is putatively a new 

species. Further morphological examination is required to verify 

the taxonomic identification of the species. 

 

Polypheretima sp. 3 (Figure 3C) 

Polypheretima sp. 3 is a large, unpigmented worm with 

length 132–218 mm and diameter 6–8 mm. Body circular in 

cross section; tail tapered, with 330–439 segments; first dorsal 

pore at 12/13.Three pairs of spermathecal pores at segments 5/6

–7/8; female pore at xiv; male pores at xviii. Clitellum at xiv–

xvi. Setae unevenly distributed around the equator in some 

segments; dorsal and ventral setal gaps lacking. Post-clitellar 

genital markings present. Large gizzard at viii–x; intestinal 

origin at xiv; caeca lacking; small prostate racemose at xvi–

xviii; copulatory bursae lacking. 

Remarks. So far, no known species is morphologically 

similar with Polypheretima sp. 3 and is putatively a new species. 

Further morphological examination is required to verify the 

taxonomic identification of the species. 

 

Pheretima (Kinberg 1867) 

Generic diagnosis. Body circular in cross section, with 

numerous setae regularly arranged equatorially around each 

segment; setae absent on first and last segments. Male pores 

paired within copulatory bursae opening on segment xviii; one 

or more pairs of spermathecal pores in intersegmental furrows 

between 4/5 and 8/9. Clitellum annular, covering three segments 

from xiv to xvi. Single midventral female pore on xiv. Genital 

markings usually absent. Internally, esophageal gizzard usually 

originating in viii; a pair of caeca originating in xxvii, extending 

forward. Ovaries and funnels free in xiii. Male sexual system 

holandric, with paired testes and funnels enclosed in sacs in x 

and xi, and seminal vesicles in xi and xii. Spermathecae one 

pair, multiple pairs, sometimes single and located midventrally, 

or sometimes lacking. Nephridia present on spermathecal duct

(s). One pair of prostate glands, racemose. Copulatory bursae 

present; secretory diverticula lacking on coelomic surface of 

copulatory bursae. 

Remarks. Pheretima occupies the Southeast Asian 

archipelagos and towards the Pacific, with high species richness 

in the Philippines, followed by the Indonesian archipelago and 

New Guinea (Aspe 2016). Currently, there are 99 species of 

Pheretima in the Philippines, suggesting that the archipelago 

may be the center of species radiation for this genus (Aspe & 

James 2017). 

 

Pheretima sp. 1 (Figure 4A) 

Pheretima sp. 1 is a medium-sized, brown worm with 

length 101–165 mm and diameter 5–6 mm. Body circular in 

cross section; tail blunt; first dorsal pore at 12/13. Paired 

spermathecal pores at segment 7/8; female pore at xiv; male 

pores at xviii. Clitellum at xiv–xvi.Setae unevenly distributed 

around the equator in some segments; dorsal and ventral setal 

gaps lacking; 19 setae between male pores; genital markings 

lacking. Gizzard at ix–x; intestinal origin at xv; caeca is at xxvii-

xxv; prostrate racemose at xviii–xx; copulatory bursae present. 
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Remarks. So far, no known species is morphologically 

similar with Pheretima sp. 1 and is putatively a new species. 

Further morphological examination is required to verify the 

taxonomic identification of the species. 

 

Pheretima sp. 2 (Figure 4B) 

Pheretima sp. 2 is a large, brown worm with length 124–

220 mm and diameter 7–10 mm. Body circular in cross section; 

tail tapering, with 72–124 segments; first dorsal pore at 12/13. 

Paired spermathecal pores at segment 7/8; female pore at xiv; 

male pores at xviii. Clitellum at xiv–xvi. Setae unevenly 

distributed around the equator in some segments; dorsal and 

ventral setal gaps lacking; 4 setae between male pores; genital 

markings lacking. Large gizzard at viii–x; intestinal origin at 

xv; caeca is at xxvii–xxv; prostrate racemose at xvi–xviii; 

copulatory bursae present. 

Remarks. So far, no known species is morphologically 

similar with Pheretima sp. 2 and is putatively a new species. 

Further morphological examination is required to verify the 

taxonomic identification of the species. 

 

Family Rhinodrilidae 

 

Pontoscolex corethrurus (Muller, 1856)  (Figure 5) 

Special diagnosis. Length 50–95 mm. Width, 3–4 mm. 

Body unpigmented, no dorsal pores. Clitellum, bright yellow to 

light orange from segment 14 or 15–22, with thickened ridges 

on the ventral clitellum margins. Genital pores, very small or 

absent. Setae, single-pointed, lumbricine in arrangement, with 

eight setae per segment, setal arrangement in the anterior part 

arranged in eight regular rows; setae after the clitellum to the 

posterior part arranged in offset pattern. Internally, a large 

gizzard is found in segment 6. Intestine is enlarged in segment 

15. Intestinal caecum absent. Three pairs of calciferous glands, 

positioned dorsolaterally, found in segments 7, 8, and 9. Hearts 

greatly enlarged in segments 10 and 11. Nephridial batteries are 

paired in segments 4 and 5. Pair of testis sacs located in segment 

12 extending to segment 11 and a pair of seminal vesicles 

located in segment 13. Three small pairs of spermathecae with 

slender ducts, small ampulla, with no diverticulum, are found in 

segments 7–9. Prostate glands and ovaries absent. Nephridia on 

spermathecal ducts absent. 

Figure 3. Polypheretima species collected from RSPL. A. Polypheretima sp. 1. B. Polypheretima sp. 2. C. Polypheretima sp. 3. 

A B 
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Table 1. Earthworm species and their abundance in the three study sites of RSPL.  

Family Genus Species Coordinates Abundance Percentage 

Megascolecidae Amynthas Amynthas sp. 9◦42’6340’’ N, 
124◦11’4380’’ E 

9 6.87% 

  Polypheretima Polypheretima sp. 1 9◦43’428’’ N, 
124◦13’430’’ E 

10 7.63% 

    Polypheretima sp. 2 9◦43’428’’ N, 
124◦13’430’’ E 

20 15.27% 

    Polypheretima sp. 3 9◦43’428’’ N, 
124◦13’430’’ E 

10 7.63% 

  Pheretima Pheretima sp. 1 9◦42’6340’’ N, 
124◦11’4380’’ E 

12 9.16% 

    Pheretima sp. 2 9◦43’428’’ N, 
124◦13’430’’ E 

15 11.45% 

Rhinodrilidae Pontoscolex Pontoscolex 
corethrurus 

9◦42’6340’’ N, 
124◦11’4380’’ E 

55 41.98% 

Table 2. Earthworm populations in different habitats.  

Study Sites Species G A SF Individuals 

  Amynthas sp. 1 1 4 6 

Montehermoso, Carmen Polypheretimasp. 1 1 1 1 3 

 Polypheretima sp. 2 1 1 3 5 

 Polypheretima sp. 3 2 1 2 5 

 Pheretima sp. 1 3 4 5 12 

 Pontoscolex corethrurus 15 15 0 30 

Omjon, Valencia Polypheretima sp. 1 1 1 4 6 

 Polypheretima sp. 2 2 7 6 15 

 Polypheretima sp. 3 0 1 2 3 

 Pheretima sp. 2 4 7 4 15 

Canlambong, Dimiao Polypheretima sp. 1 0 0 1 1 

 Polypheretima sp. 3 0 1 1 2 

 Amynthas sp. 1 1 1 3 

 Pontoscolex corethrurus 19 6 0 25 

  Total no. of species 7 7 6   

 Total no. of earthworms 50 47 34 131 

  Diversity index 1.188 1.599 1.671   

  Species richness 1.534 1.558 1.456   

  Standard error 3.57±1.56 3.36±1.11 2.62±0.61   

Legend: G- Grassland; A- Agricultural Land; SF- Secondary Forest 
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Remarks. This pantropical species is reported to have 

originated from South America and has become invasive where 

there are anthropogenic activities. It is commonly found in 

agricultural and grassland areas and is known to reproduce 

parthenogenetically, faster than any species that reproduces 

sexually. Their ability to thrive in highly disturbed habitats can 

cause displacement of the indigenous species (Aspe et al. 2009). 

 

Distribution and Diversity of Earthworms in different habitats  

Table 1 shows the earthworm species and their distribution 

in the three study sites of RSPL. James et al. (2021) suggested 

that the distribution of earthworms follows the Rapoport’s rule, 

which states that species latitudinal ranges are narrower in low 

latitudes than in high latitudes (Stevens 1989). In the tropics, 

habitat distribution of earthworm species showed differences in 

grassland, agricultural areas and secondary forest as shown in 

Table 2. Pontoscolex corethrurus showed to be significantly 

abundant in the grasslands and agricultural lands but were not 

detected in the secondary forests. It is worth noting that 

diversity index in secondary forest (1.671) is higher than 

grassland area (1.188) but the former has lower species 

richness. The low value of species richness in secondary forest 

is due to the absence of the invasive species, P. corethurus, in 

the sites. The high abundance of P. corethurus in both grassland 

and agricultural areas can be attributed to the following adaptive 

factors: tolerance to soil physico-chemical characteristics, 

moisture and temperature, and ability to colonize different 

habitat (Lavelle 1987). The colonization capacity of P. 

corethurus is greater than that of comparable indigenous species 

due to its ability to reproduce rapidly (Lavelle et al. 1987). 

Pontoscolex corethrurus has been reported to be the most 

commonly found endogeic earthworm in human-altered tropical 

ecosystems (Lavelle et al. 1997; Brown et al. 2004). On the 

other hand, disturbances and changes in land use from natural 

vegetation to croplands and tree plantation (Zou & Bashkin 

1998; González et al. 1996) often alter earthworm abundance 

and functional diversity. The conversion of a tropical wet forest 

to pasture as well as natural vegetation to agroecosystem had 

shown to eradicate anecic earthworms, reduce earthworm 

functional diversity (Fragoso et al. 1997) and introduce the 

exotic endogeic earthworm P. corethrurus with elevated 

earthworm density (Leon et al. 2003; Zou & González 1997). 

The abundance of P. corethrurus in the grasslands and 

agricultural lands compared with the secondary forest is also 

true in the study of Aspe et al. (2009) in Mt. Malindang, 

Zamboanga Peninsula. However, there is significantly more P. 

corethrurus in the grasslands and agricultural areas of Mt. 

Malindang with an average of 45 individuals/m2 compared in 

RSPL with an average of 6 individuals/m2. On the other hand, 

there is an average of <1 individual/m2 of  indigenous species in 

Mt. Malindang while there is an average of 2 individuals/m2 of 

indigenous species in RSPL. Pontoscolex corethrurus is 

speculated to be introduced to the Philippine soils from South 

America during the Spanish rule (Gates 1972; Aspe & James 

2014) and has since gone invasive. It is widespread across the 

tropics and the subtropics (Taheri et al. 2018). 

The diversity index was high in secondary forest but with 

low species richness. The high value of diversity can be 

attributed to suitable habitat for earthworm communities while 

low species richness can be attributed to the absence of one 

species, that is the invasive P. corethrurus, in the secondary 

forest. Biodiversity of earthworms including its species 

composition in a certain habitat is influenced by certain factors 

such as soil properties, vegetation, land use, and anthropogenic 

pressure (Aspe et al. 2009; Rajkhowa et al. 2014). The results 

here show that there is difference in diversity and species 

richness in grassland and agricultural habitat wherein there is 

more earthworm species that thrive in agricultural areas than in 

grassland. These differences may be associated with changes in 

Figure 4. Pheretima species collected from RSPL. A. Pheretima sp. 1. 

B. Pheretima sp. 2.  

Figure 5. The invasive Pontoscolex corethrurus collected from RSPL.  
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land use patterns that can directly influenced the diversity 

structure of earthworms. However, the differences in the 

diversity and species richness between agricultural lands and 

grasslands are not conclusive and that further studies need to be 

conducted to better understand the dynamics in the distribution 

of earthworms across different habitats.   

 

Conclusion and Recommendations 

 

This study affirms that the secondary forest had higher 

value of diversity compared with the grassland and agricultural 

area. The abundance of earthworm community in different 

habitats, could be a manifestation that different management 

strategies conducted in a specific habitat greatly affect 

earthworm and could be profoundly looked into in future 

studies. Analyses of different physico-chemical parameters are 

recommended to better understand the ecology of the species in 

RSPL. In addition, thorough morphological examination must 

be done to compare and verify their taxonomic identification. 

Lastly, further studies must be conducted to reduce the 

detrimental effect of invasion of P. corethrurus, such as the 

displacement of the indigenous earthworms for conservation 

and sustainable management of the species and their habitats.  
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