SOME ASPECTS OF THE BIOLOGY OF A TROPICAL EARTH-
WORM PONTOSCOLESE CORETHURUS (O.F. MULLER)®

S. ARUNACHALAM?
(With three text-figures)

Individuals of P. corethurus were found abundantly during rainy seasons of the year, dis-
tributed at a depth of 5 cm. These earthworms produced cocoons only during the rainy
season. The average number of cocoons produced was 14 == 2.2 cocoons per month. The
cocoons were ¢ 3.3 = 0.4 mm in diameter and 28.3 = 1.18 mg in weight. The cocoons
hatched on the 21 == 1st day of incubation at room temperature, ie. 28°C. Temperature
accelerated development. At extreme temperatures they failed to develop. Only one worm
hatched out from a cocoon. Freshly hatched P. corethurus was 1.7 == 0.18 c¢cm in length;
14 = 006 mm in diameter and 13.4 = 0.87 mg in weight. The average number of
segments at birth was 230 == 10. P. corethurus attained an average body weight of 217.5

*+ 38.58 mg on the 9lst day.

Our knowledge of the biology of even quite
common earthworms is very inadequate; and
the life cycle of many species of earthworms
are still obscure (Edwards & Lofty 1972).
With the view that life cycle studies on earth-
worm may provide some useful information
for effective carthworm culture, the present
work on some aspects of biology of a glossos-
colecid worm of India was undertaken. The
distribution of this glossoscolecid worm Pon-
toscolese corethurus in Palni is unique since
the authorities of the British museum Natural
History state that this species is particularly
common on beaches in most of the tropical
regions of the world (in litt.).

MATERIAL. AND METHOD

Individuals of Pontoscolese corethurus (O.
F. Muller: Family Glossoscolecidae) were

1 Accepted April 1977.

2 Department of Zoology, Madurai University,
P.G. Centre, Arulmigu Palaniandavar Arts College,
Palni, Tamilnadu.
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collected from shady areas in irrigated lands
during the rainy season, in and around Palni
when the soil temperature was about 27 =+
1°C. These were cultured in the laboratory
using natural medium. The length, width, and
live body weight were measured. In taking
live weight suitable corrections were made for
the gut content.

20 groups of matured P. corethurus, each
group consisting of 5 individuals werc reared
in glass terraria (6’ x 9” x 12”) in the natu-
ral medium. Daily observations were made for
about 3 months (November to January) to
find out the average number of cocoons pro-
duced by single individual per month. Dura-
tion between successive ovipositions of a
single earthworm was also observed by rear-
ing them singly in a terrarium. Twenty earth-
worms were thus observed for a period of
about one month.

The fresh cocoons were weighed, using a
sensitive (0.01 mg) balance and the width
of the cocoons was measured using screw
-gauge. Fresh cocoons were kept with natural
medium at different temperatures, ie. 15, 21,
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28 and 34°C and allowed to develop. The
incubation period of these cocoons was noted.
After hatching, the initial length, width, num-
ber of segments, and live weight were measur-
ed.

To measure the growth rate, 10 groups (5
in each) of young ones hatched at 28°C were
cultured using natural medium in the labora-
tory for a period of 90 days. The growth was
measured at regular intervals of 15 days, by
taking live weight. Suitable corrections were
made for the gut contents.

RESULTS AND DISCUSSION

1. Distribution:— P. corethurus occurred
abundantly in shady places in irrigated fields
from October to January at a depth of 5 cm,
when the soil temperature was 28°C. At other
seasons of the year, these ecarthworms were
hardly found even at a depth of over 25 cm,
when the soil temperature had risen to above
32°C. It appears that as the soil temperature
rises the earthworms move into deeper parts
of the soil. Gerard (1967) has pointed out
that A. chlorotica, A. caliginosa and A.rosea

were distributed at a depth of 7.5 cm of soil
at suitable climatic conditions and moved in-
to the deeper parts when the soil temperature
rose or fell to a greater extent.

2. Cocoon production:— Cocoons of P.
corethurus were collected from the fields along
with the earthworms at a depth of 5 cm dur-
ing rainy season from October to January.
The cocoons were not found during other
scasons. Similar observations were made by
Evans & Guild (1948) and Satchel (1967)
who stated that the environment influenced
the production of cocoons by any species of
carthworm. Such restricted breeding behavi-
our has also been observed in some other
glossoscolecid worms such as the marsh dwel-
ling worm Criodrilus lacuum and Alma sp.
which produced cocoons only during cold
scasons (Edwards & Lofty 1972). Bahl
(1922) also reported that few species of Phre-
iima produced cocoons during rainy months.

P. corethurus rcared in the laboratory also
produced coccons only during cold season
from October to January. After January they
did not produce cocoons, confirming the field

Fig. 1. Photograph of developing cocoons and freshly hatched Pontoscolese corethurus.
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Fig. 2. Camera lucida drawings of developing cocoons (a, b)
and freshly hatched juvenile of Pontoscolese corethurus (c).

observation that P. corethurus produces co-
coons only during the rainy season of the
year. The mature individuals of P. corethurus
(74 = 1.04 cm length; 3.2 = 0.28 mm dia-
meter; 533.5 = 39.09 mg weight) reared as
groups in different terraria produced as many
as 14 = 22 cocoons per month per indivi-
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dual. The duration between two successive
ovipositions of P. corethurus was 3 to 13
days. :
Fresh cocoons of P. corethurus were more
or less spherical in shape, opaque and milk
white in colour. Cocoons were about 3.3 =
0.4 mm in diameter and 28.3 *= 1.18 mg in
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Fig. 3. Growth of the earthworm Pontoscolese corethurus; each value represents the average
performance of 50 individuals cultured in laboratory.

weight. The shape and size of the cocoons
vary in different species of common -ecarth-
worms (Edwards & Lofty 1972).

3. Incubation:—The cocoons were kept
at rcom temperature, i.e. 28°C. As develop-
ment proceeded, the cocoons became trans-
lucent; after one week white streaks appeared

in the cocoons; and after two weeks the co-
coons became slightly red in colour appar-
ently due to blood circulation (Figs. 1 and 2a
and 2b). The cocoons hatched on the 21st =
1 day of incubation. The incubation period
increased from 21 = 1 day to 26 = 1 day
when the cocoons were kept at 22°C. It
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appears that higher temperature accelerates the
development. Similar effect of temperature on
the development of carthworm’s cocoon was
observed by Gerard (1967) who stated that
A. chlorotica hatched after 30 days of incu-
bation at 20°C; after 50 days at 15°C, and
112 days at 10°C. The cocoons of P. core-
thurus did not hatch at 15°C and 34°C. The
reason for such failure in hatching is still to
be examined. It was observed that only one
worm hatched out from each cocoon. This is
the general rule in most species of earthworms.
Evans & Guild (1948) reported that thirteen
out of fourteen species of Lumbricid worms
produced only one worm from a cocoon.

4.  Growth:—Freshly hatched P. corethu-
rus was 1.7 = 0.18 cm in length; 1.4 = 0.06
mm in diameter and 13.4 * 0.87 mg in weight.

(Fig. 2c). The average number of segments
at birth was 230 = 10. These young ones at-
tained an average body weight of 217.5 *
38.58 mg on the 91st day (Fig. 3). As seen
from the fig. 3 the growth rate is found to be
linear. Phillipson (1971) working on the Eu-
ropean species, Lumbricus terrestria has also
observed a growth rate of 175 mg in 3 months
duration.

ACKNOWILEDGEMENTS

Thanks are due to Prof. K. Arunachalam,
Principal and P. G. Professor of Zoology for
offering facilities, Dr. T. J. Pandian for his
valuable guidance and encouragement and Dr.
E. G. Easton, {British Museum Natural His-
tory) for confirming the identification of the
earthworm.

REFERENCES

BaHL, K. N. (1922): On the development of the
enteronophric type of nephridial systems found in
Indian earthworms of the genus Phretima. Q. Jl.
Micros. Sci. 66:49-103.

Epwarps, C. A. & Lorry, J. E. (1972): Biology
of Earthworms. Chapman and Hall Ltd. London,
p. 283.

Evans, A. C. & Guip, W. J. McL (1948):
Studies on the relationships between earthworms and
soil fertility. IV. On the life cycle of some British

114

Lumbricidae. Ann. appl. Biol. 35(4) :471-484.

GERARD, B. M. (1967): Factors affecting earth-
worms in Pastures. J. Anim. Ecol. 36:235-252.

PuiLLipsoN, J. (1971): Methods of study in
quantitative soil ecology: Population, production and
energy flow, Blackwell Scientific Publications, Ox-
ford, p. 297.

SatcHEL, J. E. (1967): Lumbricidae. In Soil
Biology: A. Burgess and F. Raw (Eds.). Academic
Press, London and N.Y., pp. 259-322.



ImEE BHL

Biodiversity Heritage Library

Arunachalam, S. 1978. "Some Aspects of the Biology of a Tropical Earthworm
Pontoscolex corethrurus." The journal of the Bombay Natural History Society 75,
110-114.

View This Item Online: https://www.biodiversitylibrary.org/item/187443
Permalink: https://www.biodiversitylibrary.org/partpdf/151804

Holding Institution
Smithsonian Libraries and Archives

Sponsored by
Biodiversity Heritage Library

Copyright & Reuse

Copyright Status: In Copyright. Digitized with the permission of the rights holder
License: http://creativecommons.org/licenses/by-nc/3.0/

Rights: https://www.biodiversitylibrary.org/permissions/

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 14 April 2024 at 05:19 UTC


https://www.biodiversitylibrary.org/item/187443
https://www.biodiversitylibrary.org/partpdf/151804
http://creativecommons.org/licenses/by-nc/3.0/
https://www.biodiversitylibrary.org/permissions/
https://www.biodiversitylibrary.org

