
RJCES Vol 2 [3] June 2014 79 | P a g e           © 2014 AELS, INDIA 

 
 
 
 
ORIGINAL ARTICLE 

 

Reproductive Strategies of Tropical Earthworm species in India 
                
                          P.S. Chaudhuri**, Gautam Bhattacharjee*,  Subhalaxmi Bhattacharjee  

**Department of Zoology, Tripura University, Suryamaninagar, Tripura-799022, Tripura (W) 
*Govt. Degree College, Dharmanagar, P.O. Dharmanagar, Tripura (N) 

**Corresponding author email: priya_1956@rediffmail.com 
 

ABSTRACT 
Reproductive biology of thirteen earthworm species viz. Perionyx excavatus Perrier, Pontoscolex corethrurus (Muller), 
Drawida nepalensis Michaelsen, Drawida assamensis Stephenson, Drawida papillifer papillifer Gates, Lampito mauritii 
Kingberg, Polypheretima elongata (Perrier), Metaphire houlleti (Perrier), Dichogaster modiglianii (Rosa), Dichogaster 
affinis Michaelsen, Eutyphoeus gammiei (Beddard), Eutyphoeus comillahnus Michaelsen and Octochaetona beatrix Gates 
were studied in the laboratory under tropical climatic conditions of Tripura- a north eastern state of India. The 
peregrine earthworms viz. P. corethrurus, P. excavatus, P. elongata, L. mauritii, O. beatrix, D. affinis and D. modiglianii 
are continuous breeders with high fecundity. Native earthworm species are either semi-continuous breeders with 
moderate fecundity (D. nepalensis, D. assamensis and D. papillifer papillifer) or discrete breeders with least fecundity (E. 
comillahnus and E. gammiei). There was a dramatic increase in cocoon production by most earthworm species of 
Tripura during summer and monsoon in contrast to winter. Temperature affected the incubation period of the cocoons. 
With rise in temperature incubation period increased in P. corethrurus, P. elongata, D. nepalensis, E. comillahnus and O. 
beatrix and decreased in P. excavatus, M. houlleti, D. affinis, D. modiglianii and D. assamensis. High rate of cocoon 
production, short incubation period with higher hatching rate, as well as continuous breeding strategies in P. excavatus, 
P. corethrurus, L. mauritii, D. affinis, D. modiglianii and O. beatrix indicate their possible usefulness in vermiculture 
either for waste degradation or for soil reclamation depending upon the species.   
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INTRODUCTION 
Studies on reproductive strategies of the Indian earthworms are spasmodic [1, 2, 3] and very important 
for growth and development of vermiculture-based biotechnology. Reproduction in earthworms is 
peculiar because of hermaphroditism with self or cross fertilization resulting in the production of cocoon 
[4]. Parthenogenic mode of reproduction in some earthworm species with retrogression or absence of 
sexual organs like spermathecae, prostates, seminal vesicles, testes etc had also been reported [4]. Among 
three basic reproductive strategies in animals viz. monotelic, polytelic and semi-continuous/ continuous 
breeding, the latter seems to be most common in earthworms [5, 6]. A close relationship between 
reproductive strategies and ecological categories of earthworms has been drawn by Bouche [1] and 
Lavelle [7]. Our present paper, deals with cocoon morphology, incubation period, hatching success, 
fecundity and dynamics of reproduction in 13 earthworm species of Tripura under laboratory conditions. 
Such information could be used to fit these earthworm species into broad categories of reproductive 
strategies and also selection of appropriate species for vermiculture. 
 
MATERIALS AND METHODS 
Studies were carried out in two different phases- phase I (January 1999 to December 1999) and phase II 
(January 2007 to December 2007). In the first phase seven earthworm species viz. Perionyx excavatus, 
Lampito mauritii, Polypheretima elongata, Pontoscolex corethrurus, Eutyphoeus gammiei, Dichogaster 
modiglianii and Drawida nepalensis and during second phase six earthworm species viz. Metaphire 
houlleti, Eutyphoeus comillahnus, Dichogaster affinis, Octochaetona beatrix, Drawida assamensis and 
Drawida papillifer papillifer were collected from the fields by conventional digging and hand sorting 
method at the end of monsoon  (i.e September to October 1997 and 2007) and were acclimated in a 
ventilated laboratory until December of their year of collection. Earthworms were identified from the 
Zoological Survey of India, Kolkata (first phase of collection) and Solan (second phase of collection). 
Based on our field studies, the ecological category, habit, habitat and size relationship of these 
earthworms are presented in Table 1. 
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Culturing Methods: Earthworms were not subjected to any controlled condition in the laboratory. For 
rearing of earthworm species 4.5l earthen pots were used. The pots received about 2000g of air-dried, 
ground and sieved (0.05mm mesh) field soil mixed with 200g of 15day old cow dung dust (particle size 
≤2mm) as food substrate except that of P. excavatus, a dung dwelling epigeic earthworm, where only 500g 
of sun dried cow dung dust was used as food substrate. The pots having D. modiglianii and D. affinis 
received 500g of field soil mixed with 100g of cow dung dust. Five replications were kept for each species 
of earthworms. The moisture level of each pot was maintained at 70% in P. excavatus and 40% in other 
species by sprinkling of water with a hand spray on alternate days. Moisture content of the substrate was 
measured periodically by gravimetric method. The maximum room temperature was recorded daily by a 
room thermometer. During the first phase of study, mean maximum and minimum room temperatures 
recorded were 32.4˚C (April 1998) and 19.6˚C (December 1998), while in the second phase of study, those 
were 32.18˚C (July 2007) and 20.05˚C (January 2007) respectively. The cultures were maintained for one 
year. 
Cocoon Studies: The contents of each pot were carefully examined on a weekly basis. The adult worms 
were hand sorted from the culture media and weighed. Cocoons were collected by gentle wet sieving 
through 0.05mm mesh sieve. The number of cocoon produced was calculated on a per individual basis. 
The size and weight of cocoons were also measured. Before weighing, the cocoons were washed lightly in 
distilled water to remove debris adhering to the sticky hull. At each sampling period, the old culture 
media was replaced with fresh material at weekly interval, so that food was not a limiting factor. 
Incubation of cocoons: After isolation, cocoons were kept on moist filter paper spread over water 
soaked cotton (having 85% moisture) inside a Petri-dish having 15 cm diameters (one cocoon per dish). 
Number of replicates for each species was twenty. The cocoons were incubated at the same temperature 
as that at which they had been produced. During this period of incubation, the cocoons were checked on a 
regular basis to determine whether any hatchling emerged. Number of hatchlings per cocoon, their fresh 
weight, size and site of emergence were also recorded. Development time (incubation period) is the time 
lapse (in days) from cocoon formation until the first hatchling appeared. 
Statistical analysis: Correlation between the mean room temperature and incubation period for 
different species of earthworms were tested by simple regression analysis. Significant differences, if any, 
in cocoon production among 3 different seasons (winter, summer and monsoon) with respect to room 
temperature for each earthworm species was compared by one way ANOVA followed by critical 
difference (CD) at 5% level of significance. 
 
RESULTS AND DISCUSSIONS 
Cocoon morphology, time course of cocoon production, fecundity (cocoon production worm-1year-1), 
incubation period (days), hatching success etc for different earthworm species are given in Table 2. 
Cocoons of earthworms studied in general are spheroid in shape except in P. excavatus and M. houlleti, 
where cocoons are spindle shaped and irregularly oval respectively(Fig 1). The elaborate pointed ends 
and bristles of cocoons in epigeic earthworms viz. P. excavatus, D. modigliani and D. affinis and epianecic 
species M. houlleti are the adaptive features of those species that enable them to adhere to the litter of the 
surroundings. Similar ornamentation of cocoons in other epigeic species like Eudrilus eugeniae was also 
reported [8]. Among the 13 species of earthworms studied, the largest cocoon (diameter 7mm, fresh 
weight 103mg) was of the giant worm E. gammiei and the smallest (diameter 1.3mm, fresh weight 1.5mg) 
was that of  the smallest worm D. modigliani. Positive relationship between the size of adults and the size 
of cocoons produced by earthworms are on record [9, 10]. Edwards and Bohlen [4] however proposed 
that cocoon size was not always correlated with adult size. 

 
Fig1 Cocoons of P. corethrurus, O. beatrix, D. assamensis, M. houlleti, E. comillahnus, D. papillifer 

papillifer and D. affinis (from right to left). 
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Fig2 Cocoons and newly emerged hatchlings of different earthworm species 

 
Fig 3:  Relationship between incubation period (days) and temperature (ºC) in 

(a) Octochaetona beatrix  (b) Drawida assamensis (c) Eutyphoeus comillahnus 
(d) Metaphire houlleti (e) Dichogaster affinis ; Note: significant positive correlation 
between room temperature and incubation period in E. comillahnus and  O. beatrix and 
significant negative correlation between the same variables in  D. assamensis, M. houlleti 
and D. affinis. 
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Fig 4: Number of cocoon produced (mean ± SE) per worm per month for seven species of 

earthworms. Note continuous breeding strategies in P. corethrurus, O. beatrix and D. affinis; semi 
continuous breeding strategies in D. assamensis, D. papillifer papillifer and M. houlleti and discrete 

breeding strategy in E. comillahnus 
 
The development time (incubation period) of cocoons varied among the earthworm species studied. It 
was short in topsoil species like P. excavatus (13 days), L. mauritii (15 days), D. modiglianii (14 days), D. 
affinis (21 days), D. papillifer papillifer (21 days), D. nepalensis (24 days), D. assamensis (29 days), P. 
corethrurus (29 days) and long in the subsoil species like P. elongata (49 days), O. beatrix (49 days) and E. 
gammiei (110 days). Mean incubation period of 31.9 days in M. houlleti varied with the media for 
incubation [11]. Remarkable difference in cocoon development time of M. houlleti between our present 
study and that of Kaushal et al [11] might be related to the occurrence of different parthenogenic 
morphotypes under the same species [12]. Prolonged cocoon development time in M. houlleti in our 
present study was probably reproductive strategy of this morphotype to overcome unfavorable summer 
temperatures through dormant stage. Within a temperature range of 18.5˚C to 32.0˚C there were 
significant (p>0.05) positive linear correlation between room temperature and incubation period in P. 
corethrurus, P. elongata, D. nepalensis, E. comillahnus and O. beatrix and a negative linear correlation 
between the same variables in D. assamensis, D. affinis, D. modigliani and P. excavatus (Fig 3). A mean 
incubation period of 17.8 days and 15.0 days for cocoon of tropical earthworm P. excavatus incubated at 
25˚C and 25-37˚C respectively was reported [13]. In temperate endogeic earthworm, Allolbophora 
chlorotica, [14] embryonic development occurred in 34-38 days at 20˚C compared with 400 days at 5˚C. 
Emergences of hatchlings of most Indian earthworms occur through an aperture made at the broader end 
of the cocoon (Fig 2). In fact, mean temperature during embryonic development does not necessarily 
coincide with the mean temperature for juvenile emergence. Thus mean temperature for juvenile 
emergence of D. papillifer papillifer (28˚C), D. assamensis (28˚C) and M. houlleti (30OC) were higher than 
the mean temperature for their embryonic development. On the other hand, the mean temperature 
during juvenile emergence of E. comillahnus (22˚C), O. beatrix (21˚C) and P. corethrurus (29˚C) were lower 
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than their mean incubation temperature. It is suggested that a threshold temperature for cocoon hatching 
exist in most earthworm species, but the embryonic development takes place even though the 
temperature lies below or above the threshold. The ability of the embryo to develop at a particular 
temperature range should be regarded as an adaptation to the particular habitat in which the species is 
living, making it possible for the juveniles to emerge as soon as the environmental conditions become 
favorable [15]. 
Hatching success of peregrine earthworm species viz. P. corethrurus, M. houlleti, O. beatrix, D. affinis, D. 
modigliani, L. mauritii, D. nepalensis and P. excavatus were higher than that of native species like D. 
papillifer papillifer, E. gammiei and D. assamensis (Table 2). Generally hatching success is also related to 
the ecological niche of the earthworm species. Thus, topsoil species (P. excavatus, P. corethrurus, D. affinis, 
D. modigliani, etc) with less predictable environment and also facing less competition in the surface soil 
had higher rate of hatching success than the sub soil species (E. gammiei) with more predictable 
environment.    
Although the earthworm species studied in general produced one hatchling per cocoon, occasional 
emergence of more than one hatchling per cocoon was recorded in case of P. excavatus, P. corethrurus, L. 
mauritii, P. elongata, D. nepalensis, D. assamensis and M. houlleti (Table 2). Rare emergence of two 
juveniles from cocoon of L. mauritii and D. nepalensis are also on record [16, 17]. Edwards [18] reported 
mean number of hatchlings per cocoon as 1.1, 1.1, 2.3 and 3.3 for the epigeic earthworms P. excavatus, 
Dendrobaena veneta, Eudrilus eugeniae and Eisenia fetida respectively.   
Our studies revealed continuous breeding strategies by most of the exotic peregrine species (Fig4) viz. P. 
corethrurus, P. elongata, D. modigliani, D. affinis and endemic peregrine species viz. P. excavatus and O. 
beatrix as well. Semi continuous breeding strategies were shown by most endemic peregrine species viz. 
L. mauritii, D. nepalensis and D. assamensis of Tripura. Discrete breeding strategies were exhibited by 
native species, E. gammiei and E. comillahnus, restricted to North-east India. 
Fecundity i.e. cocoon production/adult/year varied with the species of earthworm (Table 2). Values of 
cocoon production at the rate of 19 adult-1year-1 for Polypheretima elongata [19], 14 adult-1year-1 for L. 
mauritii, [16] and 68 adult-1year-1 for P. corethrurus [20] under field conditions are lower than that 
observed in our present study. There were significant increase (p<0.05) in cocoon production during 
summer compared to winter in D. affinis, D. papillifer papillifer, D. assamensis, P. excavatus, P. corethrurus 
and D. nepalensis. Cocoon production was significantly higher (p<0.05) during the monsoon compared to 
the winter in D. papillifer papillifer, D. assamensis, D. nepalensis, O. beatrix, P. corethrurus, P. excavatus and 
L. mauritii. In most of the species studied however, the difference in cocoon production during summer 
and monsoon was not significant. Interestingly there were no significant differences in cocoon production 
during the three seasons in M. houlleti, P. elongata and D. modigliani. The dramatic increase in cocoon 
production by most earthworm species during summer and monsoon were probably due to favorable 
temperature conditions. The least number of cocoon productions by different earthworm species (except 
M. houlleti) during the winter months were due to fall in temperature. In fact, temperature beyond 
optimum levels act as cues for decreased neurosecretory activity, thus affecting cocoon production in 
earthworms [5].   

 
Table1.Ecological category, habitat and size of different earthworms of Tripura. 

Earthworms Family Size 
(mm) 

Colour Feeding 
Habit 

Ecological 
Category 

Distribution 
pattern 

Soil 
Temp(˚C) 

Soil 
pH 

Soil 
Moisture 

(g%) 

Soil 
OM 

(g%) 
P. 
excavatus 

Megascolecidae L=100-
180 
B=5-6 

Deeply 
pigmented 

Phytophagous Epigeic Endemic 
peregrine 

20-28 6.4-
7.4 

10-70 4.5-
12 

L. 
mauritii 

Megascolecidae L=140-
160 
B=5-6 

Lightly 
Pigmented 

Phytophagous Top soil 
Endogeic 

Endemic 
peregrine 

20-28 5.8-
7.2 

10-40 0.5-
4.5 

P. 
elongata 

Megascolecidae L=200-
250 
B=5-7 

Unpigmented Geophagous Subsoil 
Endogeic 

Exotic 
peregrine 

20-28 6.9-
7.2 

10-40 2.5-
4.5 

M. 
houlleti 

Megascolecidae L=100-
160 
B=3-6 

Deeply 
Pigmented 
dorsally 

Phytogeophagous Epianecic Endemic 
peregrine 

21-28 4.4-
5.2 

11-20 1.6-
2.0 

D. 
nepalensis 

Moniligastridae L=40-
50 
B=2-3 

Lightly 
Pigmented 
dorsally 

Phytogeophagous Top soil 
Endogeic 

Endemic 
peregrine 

20-26 6.5-
7.0 

10-40 0.5-
2.5 

D.papillifer 
papillifer 

Moniligastridae L=45-
90 
B=3-4 

Deeply 
pigmented 

Phytogeophagous Epianecic Endemic 
 

22-32 4.5-
4.7 

10-29 1.6-
2.4 

D. 
assamensis 

Moniligastridae L=60-
80 
B=4-5 

Lightly 
Pigmented 

Phytogeophagous Top soil 
Endogeic 

Endemic 
 

21-31 4.4-
5.2 

10-29 1.5-
2.0 
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D. 
modiglianii 

Octochaetidae L=25-
40 
B=2-3 

Lightly 
Pigmented 

Phytogeophagous Epigeic Exotic 
peregrine 

20-28 5.7-
7.2 

10-60 2.5-
8.5 

D. affinis Octochaetidae L=35-
42 
B=1-2 

Lightly 
Pigmented 

Phytophagous Epigeic Exotic 
peregrine 

21-28 4.8-
5.2 

17-21 1.8-
2.0 

E.gammiei Octochaetidae L=200-
400 
B=7-10 

Deeply 
Pigmented 
dorsally 

Geophagous Subsoil 
Anecic 

Endemic 24-28 5.8-
7.0 

25-40 2.5-
6.5 

E. 
comillahnus 

Octochaetidae L=70-
135 
B=2-4 

Lightly 
Pigmented 

Geophagous Endogeic Endemic 
 

21-27 4.5-
4.6 

17-18 1.7-
2.0 

O.beatrix Octochaetidae L=60-
120 
B=4-5 

Lightly 
Pigmented 

Geophagous Subsoil 
Anecic 

Endemic 
peregrine 

24-28 4.7-
4.8 

11-14 1.6-
2.0 

P. 
corethrurus 

Glossoscoleciae L=70-
100 
B=4-5.2 

Lightly 
Pigmented 
dorsally 

Geophagous Top soil 
Endogeic 

Exotic 
peregrine 

20-32 4.5-
7.2 

10-60 0.5-
8.5 

 
Table 2: Biological features of cocoons of some earthworm species of Tripura (means ± standard 

errors) 
Parameter Pontoscolex 

corethrurus 
Drawida  
papillifer 
papillifer 

Drawida  
assamensis 

Metaphire 
 houlleti 

Eutyphoeus 
comillahnus 

Dichogaster affinis Octochaetona 
beatrix 

 
Cocoon 
morphology(n=20) 
i)Shape 
 ii)Length(mm) 
iii)Breadth(mm) 
iv)Color 
v)Weight(mg) 
vi)Ornamentation 

 

 
 
 
i) Spheroidal 
ii) 4.18 ± 0.15 
iii)3.13 ± 0.23 
iv)Milky white 
v) 30.10 ± 0.97 
vi)Absent 

 
 
 
i)Onion shaped 
ii)2.9 ± 0.04 
iii)1.98 ± 0.06 
iv)Light brown 
v)17.30 ± 1.11 
vi)Protrusions 
at both ends 

 
 
 
i)Onion shaped 
ii)4.02 ± 0.26 
iii)2.68 ± 0.21 
iv)Dark brown 
v)18.10 ± 0.58 
vi)Protrusions 
at both ends 

 
 
 
i)Irregular oval 
ii)3.0 ±0.07 
iii)2.4 ± 0.12 
iv)Light yellow 
v)13.41 ± 0.62 
vi)Pointed 
spine like 
structure at 
one end 

 
 
 
i) Spheroidal 
ii)3.5 ± 0.22 
iii)2.9 ± 0.23 
iv)Dark grey 
v)21.46 ± 3.21 
vi)Short pointed 
structure at both 
apices 

 
 
 
i) Spheroidal 
ii)2.05 ± 0.05 
iii)1.05 ± 0.05 
iv)Light yellow 
v)2.07 ± 0.13 
v)Elongated pointed 
end on one side and 
circlet of bristles on 
the other  
 

 
 
 
i) Spheroidal 
ii)4.35 ± 0.13 
iii)3.6 ± 0.14 
iv)Olive green 
v)34.81 ± 1.54 
v) Short protrusions 
at both ends  

Time course of 
cocoon production 

Continuous Semi 
continuous 

Semi 
continuous 

Semi 
continuous 

Discrete Continuous Continuous 

Cocoon production 
worm-1 year-1 

98.0 11.5 10.8 16.8 2.2 46.5 40 
 

Incubation period 
(days) 

32.6 ± 0.70 20.8 ± 0.55 29.2 ± 0.59 64.6 ± 0.96 51.21 ± 3.25  21.28 ± 1.27 49.2 ± 1.90 

Hatching success 
(%) 

91.23 
 

18.26 
 

33.33 
 

91.66 
 

63.64 
 

81.51 
 

80.95 
  

Hatchlings cocoon-

1 
1 1 1.30  ± 0.07 1.23 ± 0.03 1 1 1 

Hatchling size  
i)Length(mm) 
ii)Breadth(mm) 
 

 
i) 18.5 ± 1.06 
ii)1.25 ± 0.11 
 

 
i)13.1 ± 0.52 
ii)1.0 ± 0.00 
 

 
i)11.03 ± 0.79 
ii)1.02 ± 0.02 
 

 
i)16.2 ± 0.72 
ii)1.0 ± 0.00 

 
i)25.1 ± 0.83 
ii)1.1 ± 0.1 
 

 
i)15.8 ± 0.32 
ii)0.6 ± 0.06 

 
i)26.6 ± 0.84 
ii)1.0 ± 0.00 

Room temperature 
during incubation 
(°C) 

28.53 ± 1.30 24.84 ± 0.95 20.60± 0.48 25.41 ± 0.11 26.75 ± 0.52 26.19 ± 1.53 24.56 ± 0.48 

Room temperature 
during 
hatching(°C) 

27.35±1.73 28.75  ± 0.85 28.75±0.85 30.25 ± 1.05 22.14 ± 0.30 26.33 ± 1.41 21.83 ± 0.26 

Table 2 Cont…. 
Parameter Perionyx 

excavatus 
Lampito 
mauritii 

Polypheretima 
elongata 

Dichogaster 
modigliani 

Drawida 
nepalensis 

Eutyphoeus 
gammiei 

 
Cocoon 
morphology(n=20) 
i)Shape 
 ii)Length(mm) 
iii)Breadth(mm) 
iv)Color 
v)Weight(mg) 
vi)Ornamentation 

 

 
 
 
i)Spindle 
ii)6.52±0.44 
iii)2.1±0.26 
iv)Dark straw 
v)5.0±0.4 
vi)Bristles at 
pointed end 

 
 
 
i)Oval 
ii)5.0± 0.04 
iii)2.8 ± 0.17 
iv)Light straw 
v)20.6 ± 0.08 
vi)Absent 

 
 
 
i)Spheriodal 
ii)3.6 ± 0.35 
iii)2.8 ± 0.17 
iv)Yellowish 
v)30.2 ± 1.8 
vi)Small curves at 
both ends 

 
 
 
i)Pear 
ii)2.0 ±0.28 
iii)1.3 ± 0.1 
iv)Off-white 
v)1.5 ± 0.04 
vi)One end with 
pointed end other 
with a circlet of 
bristles 

 
 
 
i) Onion shape 
ii)4.6 ± 0.22 
iii)3.0± 0.28 
iv)Reddish 
v)14.4 ± 0.05 
vi)Well developed 
pointed ends 

 
 
 
i) Spheroidal 
ii)7.4 ± 0.45 
iii)6.8±0.33  
iv)Dark grey 
v)21.4 ±3.21 
v) Absent 
 

Time course of cocoon 
production 

Continuous Semi continuous Continuous  Continuous Semi continuous Discrete 

Cocoon production 
worm-1 year-1 

156 43 23 68 29 01 

Incubation period 
(days) 

12.8 ± 0.31 14.93 ± 0.51 49.53 ±1.77 14.16 ± 0.48 24.26 ± 1.58           110 

Hatching success (%) 52.50 60 40 77.5 37.5 20 
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Hatchlings cocoon-1 1 1.67±0.11 1.33  ± 0.12 1.0 1.8 ±0.19 1 
Hatchling size  
i)Length(mm) 
ii)Breadth(mm) 

 
i) 4.8 ± 0.52 
ii)1.0 ± 0.1 

 
i)12.7 ± 1.6 
ii)1.4± 0.21 
 

 
i)24.0 ± 1.5 
ii)1.8± 0.17 
 

 
i)5.8 ± 0.33 
ii)1.0 ± 0.00 

 
i)7.8 ± 0.76 
ii)1.4 ± 0.21 

 
i)50.0 
ii)3.0 

Room temperature 
during incubation (°C) 

31.07± 0.26 29.07± 0.27 30.60± 0.15 30.85 ± 0.14 30.35 ± 0.24 30.46 

Room temperature 
during hatching(°C) 

29.52±0.25 29.60 ± 0.49 30.61±0.53 29.88 ±0.31 29.56 ± 0.60 28.0 

 
There is a clear relationship between the number of cocoons produced and their locations in the soil 
profile [21]. Those species that can move into deeper soil layers and are protected from adverse 
conditions produce fewest cocoons, whereas those living in the surface soil and facing adverse conditions 
produce many more cocoons. Thus, the top soil species of Tripura viz. D. affinis, P. excavatus, P. 
corethrurus, D. modigliani, L. mauritii, O. beatrix had higher fecundity than the deep burrowing or subsoil 
species like E. gammiei, E. comillahnus (Table2). 
A relationship between reproductive strategies and ecological categories in tropical earthworms was 
proposed [22]. These are group 1: large native endogeic and anecic species (16-32g fresh weight) with 
low fecundity (0.5- 3.1 cocoons adult-1year-1) and one hatchling per cocoon; group 2: medium sized 
species (1.2- 6 g) with intermediate fecundity (1.3- 45 cocoons adult-1year-1); group 3: small mainly 
polyhumic endogeic species (0.17- 1.25g fresh weight) with intermediate fecundity (10-68 cocoons adult-

1year-1) and usually one hatchling per cocoon; and group 4: generally small, mainly exotic and epigeic 
species (80- 550 mg fresh weight) with very high fecundity (50- 350 cocoons adult-1year-1). It appears 
that E. gammiei belongs to group 1, O. beatrix, E. comillahnus and P. elongata belong to group 2, D. 
papillifer papillifer, D. assamensis, L. mauritii and M. houlleti to group 3 and P. corethrurus, D. affinis, 
D.modigliani and P. excavatus to group 4.  
Based on our present study, it can be concluded that E. gammiei, E. comillahnus, D. papillifer papillifer and 
D. assamensis with discrete breeding strategies, low fecundity and low to moderate hatching success are 
not suitable earthworm species for vermiculture under fluctuating environmental conditions. On the 
other hand, the more continuous and high rate of cocoon production as well as higher hatching success in 
P. excavatus, D. modigliani, D. affinis, P. corethrurus, O. beatrix, L. mauritii, D. nepalensis and M. houlleti 
indicate their possible usefulness in vermiculture either for waste degradation or for soil reclamation 
depending upon the species [2, 15]. 
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