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Abstract: In the present study, the nature of excretory products and the impact of stress on the
rate of excretion of the megascolecid earthworm, Perionyx excavatus was studied. Excretion in
P. excavatus was analyzed with reference to three aqueous media: tap water, distilled water and
1% Sodium chloride. Clitellate worms (N=5.) were taken for the study and nitrogenous products
(ammonia and urea) eliminated in the three media were analyzed for twenty four hours, sampling
was carried out at an interval of two hours. In order to assess immediate response in the first one
hour, samples were also taken at the end of 30 minutes, 45 minutes and 60 minutes, during the first
one hour of observation. After 60 minutes, the worms excreted 0.023 mg ammonia and 1.451 mg
urea in the tap water; 0.014 mg ammonia and 1.397 urea in distilled water; and 0.030 and 1.076 mg
ammonia and urea in 1% NaCl. After 60 minutes, under heat stress, the worms excreted 0.011 mg
ammonia and 0.578 Urea in the tap water; 0.006 mg ammonia and 0.682 mg urea in the distilled
water; 0.009 mg ammonia and 0.520 urea in the 1% NaCl solution. Animals exposed to H,SO,
stress, excreted 0.034 mg ammonia and 1.023 mg urea in the tap water; 0.040 mg ammonia and
0.645 mg ammonia and 0.620 mg urea in the 1 % NaCl solution. The worm survived 24 hours in the
tap water excreting ammonia urea in the distilled water; 0.03 mg (0.188 mg) and urea (0.926 mg)
and the latter at higher amount indicating that P. excavatus is primarily ureotelic and also capable
of excreting ammonia. The worm did not survive beyond eight hours in the distilled water and 1%
NaCl. The present study clearly demonstrates that the earthworm P. excavatus is primarily ureotelic
and revert to ammonotelism under stress situation.
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Introduction Campbell (1965) also observed similar effect of
starvation on nitrogen excretion in L. ferrestris
and reported an increase in the production
of enzymes involved in ornithine cycle with
a corresponding decline in the quantity of

Over the past four decades, animal manures have
been extensively used as a source of soil fertility
in order to improve the crop yield. Many works
has been attempted to use various earthworm

species to improve the soil fertility by enhancing ammonia excreted till it reached.u.reotelism.
the ammonia and nitrate concentration in the However, Haggag .and El Duweinin (1959)
soil (Callahan, 1988: Engelstad, 1991; Gilot reported that starvation had no remarkable effect

1997; Binet et al., 1998). Earthworms have been " nitrogen exc?etion. Kale .(1985) observeq thgt
nitrogen excretion was mainly ammonotelic in
three species of tropical earthworms. The epigeic
earthworm, Octochaetona serrata was found to
be mainly ureotelic and excretion of ammonia
was less than 2% under optimal condition
(Shabeera, 1989). Excretion of nitrogen was
reported to change under different condition of

described primarily ammonotelic and ureotelic
under stress situation. Cohen and Lewis (1949)
found that the non-protein nitrogen excreted by
Lumbricus terrestris was mainly in the form of
ammonia together with traces of both urea and
uric acid and that the quantity of urea increased
significantly during starvation. Bishop and
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the environment such as change in temperature,
availability of water, food and stress conditions.
The nature of excretory products also varies
from species to species (Edwards and Lofty,
1971).

The utilization of epigeic earthworm in
waste management practices is well documented
in scientific literature on wastes from industries
(Subramanian et al., 2010; Pramanik and Chung,
2011; Gomez-Brandon et al.,, 2011). However,
the optimizing the level of necessary nutrition
such as N, P and K in soil using earthworms
are still scanty (Deepika and Surindra, 2011).
Hence, the present study was aimed to analyze
and assess the nature of excretory products of the
earthworm P. excavatus and to study the effect
of heat stress on the excretion. The impacts of
acid stress on the excretion were also studied.

Materials and Methods

Five adult worms of equal weight were taken
for the experiment. Samples were washed and
blotted to remove moisture on the surface of
the body. The weight of the worm was taken
using electronic monopan balance (Model: CA
_34). The worms were taken in a group of five
for assessing excretory products, ammonia and
urea separately in triplicates for each of the
excretory product since earthworms are reported
to survive in water medium and it is easy for
sampling research experimental setup. Since
much of the nitrogen is reported to be excreted
through nepheridia phores the worms were
kept in water for sampling nitrogenous product
from the water medium. Tap water with salinity
<Sppm was used as control medium while the
distilled water and 1% sodium chloride solution
were selected as experimental media.

150ml of each of the experimental media
were taken in 500 cc beaker. The worms were
let into each of the media in groups of five and
the excretory products were analyzed following
the standard procedures (Kaplan, 1965). The
study was conducted in room temperature for
24 hours. In order to study the changes in the
excretory response in the experimental media,
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sampling was also done during the first hour
observation at the end 30 minutes, 45 minutes
and 60 minutes.

To study the response to stress condition,
the excretion was monitored at increased
temperature (40°C) inside a hot air oven, and
exposing the worms to acidified media adding
diluted H,SO, (10~°). Sampling was done at the
end of 30 minutes, 45 minutes and 60 minutes
of exposure to stress. Samples were analyzed for
ammonia and urea.

Results and Discussion

After 60 minutes of experiment, the worms
excreted 0.023 mg ammonia, 1.451 mg urea in
the tap water, 0.014 mg ammonia and 1.397 urea
in distilled water, and 0.030 mg ammonia and
1.076 mg urea in 1% NaCl (Figure la & 1b).
After 60 minutes, under heat stress, the worms
excreted 0.011 mg ammonia and 0.578 urea in
the tap water; 0.006 mg ammonia and 0.682 mg
urea in the distilled water; 0.009 mg ammonia
and 0.520 urea in the 1% NaCl solution (Figure
2a & 2b). Animals exposed to H,SO, stress,
excreted 0.034 mg ammonia and 1.023 mg urea
in the tap water; 0.040 mg ammonia and 0.645
mg urea in the distilled water; 0.03 mg ammonia
and 0.620 mg urea in the 1 % NaCl solution
(Figure 3a & 3b). The worm did not survive
beyond eight hours in the distilled water and 1%
NaCl.

The present study demonstrates that the
earthworms P. excavatus excretes ammonia at
0.188mg/g w.wt and urea at 0.926mg/g w.wt/
day indicating that the earthworms P. excavatus
is primarily ureotelic in comparison to the
quantity of ammonia and urea excreted at an
interval of two hours during the sampling. It is
crystal clear that urea is excreted several times
at higher quantity than ammonia. The impact of
stress situation on excretion in the earthworms
has been studied in relation to starvation
and temperature variation. Starvation shifts
nitrogen excretion to urea (Cohen and Lewis,
1949). Increases in urea as much as five times
than normal level after 20 days of starvation
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Figure 1: Indicates the Amount of Ammonia (Figure 1a) and Urea (Figure 1b)
Excretion by P. escavatus in Control (Tap Water) and Experimental Media
(dH,0 and 1%NaCl) at Room Temperature 32°C.

in Lampito mauritii has been observed. In the
earthworm Octochaetona serrata, remarkable
shift in the rate of excretion of ammonia to urea
was found (Shabeera, 1989). Similarly stress of
heat stimulated excretion of urea was found in
higher concentration. In the present study, of
exposure the earthworms, P. excavatus to the
distilled water and 1% sodium chloride media
offset the excretion of both ammonia and urea
decreasing the output compared to excretion
in the tap water. The worm died in the latter
two media, obviously due to osmotic and ionic
stress. Elimination of ammonia during the first
one hour period of observation decreased output
of ammonia by 39.1% after initial increase in
the distilled water but showed steady increase in
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1% sodium chloride reaching 30.4 % after one
hour of exposure. Conversely, urea excretion
initially increased but decreased steadily in both
the distilled water and 1% sodium chloride,
probably indicating that the earthworm P
excavatus revert to ammonotelism in response
to stress, resulting from exposure to acidity and
heat stress further corroborate the inference
that urea output decreased under acute stress.
However output of ammonia increased in all
three media under acidic irritation stress but
decreased under heat stress. It could be inferred
that the need to conserve water under increased
temperature reduces the output of the excretory
products under heat.
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Figure 2: Indicates the Amount of Ammonia (Figure 2a) and Urea (Figure 2b)
Excretion by Pescavatus in Control (Tap water) and Experimental Media at
Heat Stress Condition (Temperature 40°C).
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