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Abstract

The standardization of test procedures and reproducibility of the toxicity data are prerequisite
for the toxicity testing with the earthworm culturing in the laboratory. No in-depth study on
culturing conditions of earthworms has been conducted in Korea, even of massive cultural practice
is common for composting and production of biochemicals. The earthworms, Lumbricus rubellus
and Eisenia foetida, were cultured in three kinds of artificial soil substrates( I, II and III) based
on the OECD Guideline, which consist of different ratios of components (sand, sphagnum peat
and kaolinite), and fed with a mixture of grain powders. During the period of culturing, the body
weight and reproduction parameters were measured. L. rubellus showed the best results for
increasing body weight and cocoon production in the artificial soil substrate(I) compared with E.
Joetida. The cocoon production was significantly high in both species cultured in the artificial soil
substrate(I) among the three kinds of soil substrates, but the cumulative cocoon production of
L. rubellus was 11 cocoon per worm compared with 3.7 cocoons per worm of E.foetida. L. rubellus,
therefore, was more prolific than E. foetida in these culture schemes. The cumulative mortality
in both species was less than 10%, and the number of juvenile worms per cocoon ranged from
15 to 2.3 and thus did not show any relationships with soil substrates or species. From these
data, the culture of L. rubellus in the laboratory could be standardized, but for E. foetida, further
study would be necessary to establish the optimal growth conditions in the laboratory.
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Table 1. The composition of artificial soil
substrates. (%, dry weight basis)

Substrates Sphag;iulm Kaolinite*? Sand*3 pH**
Peat

Artificial Soil I 10 20 70 6.78

Artificial Soil 1I 20 18 62 681

Artificial Soil 1l 40 14 46 6.62

* 1 : Grower Mix (Canada).

*2 1 4add.

% 3 : Particle size between 50 and 200 microns.

%4 : pH is adjusted by addition of calcium carbo-
nate.

3. HEny

zAE AZEY I, I, 1L 100g(AF % NE)
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Fig. 1. The growth of L. rubellus and E. foe-
tida grown in the different soil subst-
rates.(*P<0.05)
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Fig. 2. The cumulative cocoon production of
L. rubellus and E. foetida grown in the
different soil substrates.(*P<0.05)
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Table 2. The cumulative mortality of Lumbri-
cus rubellus and Eisenia foetida in
the different soil substrates.

Mortality (%)

Substrates
L. rubellus E. foetida
Artificial Soil I 0 6.7
Artificial Soil II 3.3 3.3
Artificial Soil 111 0 3.3
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Table 3. The number of juvenile worm/co-
coon from cocoons produced by
worms grown in the different soil

substrates.
No. of juvenile worm per cocoon
Substrates
Lumbricus rubellus  Eisenia foetida
Artificial Soil I 19+ 0.08* 21+ 025
Artificial Soil II 23+ 009 20+ 0.09
Artificial Soil 1 18+ 0.05 15+ 036
* Mean + SD
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