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Abstraet: Eudri/us eugeniae (Kinberg) was cultured in plastic pots containing ground Paspalum digitatum 
(l) grass lDollis grass). Thís medium was toxic to the waTms, ir not fermented. Fermented and aerated grass 
weTe palatablc. The worms fed and grew on the fermented-aerated grass and voided black colloidal casts 
(vermicompost), similar to the casts norma11y voided on cassava peel dieto Transit of grass through the gut 
was Tapid and varied with age: 4.5, 5 and 6 hau!s for hatchlings, juveniles and adults, respectively. The rate of 
cast and biomass production (woTm/day) was high and varied with developmental stage. Biomass and casting 
production was higher with both juveniles and hatchlings. Fermented-aerated and non-fermented grass were 
toxic to the cocaons. Cocoon coagulation took place within 3 days of exposure with moist ground grass, 
fermcnted-aerated or unfermented, while Dallis (worm castings) compost allowed normal development and 
hatching of the cocoons. 

Studies on Eudrilus eugeniae and Pontos­

colex corethrurus (Mba 1978, 1982) proved 
that the grasses including Panieum sp., Paspa­

Jum sp. and Pennisetum sp. eould eonstitute 
suitable sourees of food for earthwonns. 

Earth-worm protein is used by the animal 
feed industry and secondly for plant growth 
media. Gr.ss grows abundantly year round and 
in contrast with eowdung, is readily available. 
Grazing is mostly extensive. In the south, eattle 
rearing is not very lucrative beca use of cattle 
pests. Traditionally, people prefer fish and poul­
try meat to beef, although vegetarian foods are 
beeoming more popular. Paspalum grass fa­
voured wonn growth, when applied to the soll, 
but resulted in relatively poor fecundity despite 
prompt and abundant cocoon production Mba 
(I 982). The present study investigates biomass 
and eastings (vermieompost) produetion by 
E. eugeniae on a PaspaJum grass diet. 

MATERIAL AND METHODS 

Experiment 1 

Utilization of grass 

The wonns were isolated from soil-Paspa­
lum grass culture. Ground Dallis grass: (a) air 
dried, or (b) fermented and aerated (Table 1), 
was moistened to 75% field capacity and potted, 
10 g per plastic bowl (20 cm diameter by 6 cm 
depth) or 2 g per petri dish (9 cm diameter). 
Fermented and aerated Dallie grass was pre­
pared by soaking !he grass for 7 days followed 
by 3 days of air drying. Worms were weighed 
and introduced singly to the containers: elite­
llate adults, and juveniles to !he bowls, and 
hatchlings to !he petri dishes. All media were 
maintained at 75 %field capacity, in the dark at 
26 oC. Treatments were replicated 12 times for 
each age. When all Ihe diet was used the worms 
were sorted, wighed and retumed to the con­
tainers. Further weighings were at 3 day inter­
vals until live weight became constant of slightly 
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decreased. Subsecuently, the cast in each con· 
tainer was collected, weighed and then oven 
dried at 11 O oC. Dry biomass was determined 
by air drying the earthworms and then oven 
drying at 50 oC. Duration of growth and food 
consumption was taken as the time interval 
between the innoculation and the time that 
maximum biomass was attained. 

Experiment 2 

Activities 

0·2 day old cocoons were coHected. Eight 
cocaoos of similar age were placed in a pe tri 
dish containing one of!he following treatments 
in 3 replications; (a) moist ground alr dried 
nonfermented Dallis grass; (b) fermented-aer­
ated Dallis grass; (e) moist red soll; (d) moist 
worm casts (Dallis grass vermicompost). 

The number of days to hatching and !he 
number of !he new hatchlings per dish were 
recorded. 

Experiment 3: 

Transit time 

Fennented-aerated grass was prepared as foc 
experiment 1. Worms from the grass culture 
were placed for 2 days in moist red soil so that 
the gut was completely filled up with red sollo 
The worms were weighed and introduced singly 
to container. Worrn activities were observed 
during !he first 30 minutes. After 2.5 hours, 
observations were made al 30 min intervals 10 
monitor the first ejection of coloured casto 
Treatments were replicated 12 times and ineu­
bated in Ihe dark at 26 oC - 28 oC. 

RESULTS 

Results of this investigation are summarized 
in Tables 1·2. Initially, Ihe worms burrowed 
into the 2 Dallis grass diet and ejected casts 
within 1 minute. After 1 minute, however, 
worms emerged from the unfermented Dallis 
grass and moved away froro it. After 3 haues, 
exposed worms from !he unfermented diet 
were rinsed several times with distilled water. 
Despite this, 70 % of Ihem died !he foIlowing 
day, the rest within 4 days. 

Fermented-aerated diet on the other hand 
was very palatable. Worms fed and frew on this 

diet (Table 2). Rates of consumption and 
production of cast followed similar trends and 
were very high. 80th rates increased with age. 
The ratio of cast productions/g live weight/day 
was 7:2: 1 for hatchlings: juveniles: adults; 
while the ratio of biomass production/g Uve 
weight was 14:4: l. The rate of biomass pro­
duction increased with age but was similar for 
juveniles and adults. As for productivity and 
consumption, the hatchlings proved most 
efficien!. Hatchlings produced 3 times their live 
weight of dry vermicompost, juveniles, their 
own weight and adults 37 % of theirs. 

Consumption followed quantitatively similar 
trends. Efficiency in transfonnation of diet into 
biomass and castigns was high. Castings consti­
tuted 80%on the average, biomass 4.9 % ; 1 % 
and 2.4 % of the ingested dry matter for hatch­
lings, juveniles and adnults respectively. 

Gut-transit time varied with age. Observations 
were aHowed by Ihe translucent hind gu!. E. 

eugenieae when newly introduced into culture 
pots normally ejected casts when they started 
burrowing and ingesting food material. In this 
study, all worms burrowed into the fermented 
grass and within a minute ejected red, soil­
coloured casts. Transit time of the diet through 
the gut was 4.5 houes, 5 houes, and 6 hours for 
hatchlings, juveniles and adults respectively. 

Both fermented and non-fermented grass 
were toxic to E. eugeniae cocoons, coagulation 
occuring within 3 days of exposure to Ihe 
media. The cocoons darkened at the contact 
area, which appeared as a hardened dark bluish 
coloured egg mase under microscopic observa­
tion. Cocoons incubated on grass castings hat­
ched norrnally within 21 days. There were 2-3 
hatch1ings per cocoon, similarly to numbers 
obtained from moist red soil. Cocoons in newly 
inoculated culture surrounded by a film of 
water were deposited on the ¡nside of the 
plastic cover away from the Dallis die!. This 
behaviour persisted until aH the grass became 
virtually transformed into castings. 

DISCUSSION 

Non-fermented Dallis grass was toxic to E. 

eugeniae whereas fermented and aerated Dallis 
graes was palatable and nutritious. This under­
lines the importance of microbial activity for 
the survival and nutrHion of earthworms. Both 
grass treatments were toxic to the cocoons. 
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This explained Ihe low fecundily o f  E .  eugeniae 
noted in another investigation des pite prompt 
and abundanl cocoon production, following 
frequenl applicalion of undecomposed Dallis 
grass to E. eugeniae culture. Dallis grass casting 
were favourable to normal cocoon development. 
This implied Ihal E. eugeniae deloxified Ihe 
ingested grass diet and rendered it safe for 
normal cocoon development and hatching. This 
in fact is a homeostatic mechanism. Kretschmar 
(1983) observed Ihal by binding organic and 
mineral fractions earthworms created conditions 
favourable lo Iheir survival. Kaplan et. al. (1980) 
however observed Ihal castings appeared lo be 
toxic to earthworms. 

Gut transit time in this study varied from 6 
lo 4.5 hours depending on developmenlal slage. 
Parle (I963) estimaled a gul Iransil lime of 20 
hours for temperate earthwonns. This study 
indicated that E. eugeniae was very efficient 
both in biomass and cast production. 

HatchUngs were most efficient both in bio· 
mass and in castings production. Satchell 
(i 967) eslimaled Ihal Lumbricus terrestris 
consumed JO-lO % of Iheir live body weighl per 
day. In Ihis sludy, E. eugeniae consumed 47 % 
lo Iheir live body weighl per day, produced l­
iS % of Iheir live body weight as biomass and 
37-260 % as castings. 
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