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ABSTRACT

Biochar application to soil is widely known to have effects of climate change mitigation and soil qua-
lity improvement. However, effects of biochar on soil ecosystem are not always positive and some bio-
chars are reported to contain toxic materials which might influence soil ecosystem. In this context, this
study aims to investigate behavioral changes of earthworms(Eisenia fetida, Eisenia andrei) in response to
different application rates of biochar to artificial soil. Treatment included two types of biochars made
from rice husk (RH Char) and wastewater sludge (SL_Char) with 1% and 10% application rates, respec-
tively. Avoidance test revealed that earthworms did not avoid SL Char treatments at 1% and 10%, while
they rather moved to the RH_ Char treatments probably due to higher labile carbon content(Hot water
extractable carbon) of the RH Char. The HWC content of RH_Char was 4 times higher than that of the
SL_Char. Results of reproduction test showed that the survival rates, number of juveniles and number of
cocoons were not influenced by biochar application except for the treatment of SL_Char at 10% rate. In
the SL_Char 10% treatment, fatality was approximately 3.3 times as high as the control and the number
of cocoons was 1.3 times higher in the same treatment than the control, indicating that earthworms were
under environmental stress. The possible explanation for the stress condition was related to higher Cd,
Ni, Cr, and As contents in the SL._Char. Overall results imply that biochar application at low rate might
not change earthworms' behavior for the short term, while the reproduction behavior might be negatively
influenced under the high application rate.
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Fig. 1. Avoidance test container which is composed
of six compartments separated by removable partitions.
Earthworms are added to the center.
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Fig. 2. Number of earthworms(Eisenia fetida, Ei-
senia andrei) recovered in amended and unamended
soil compartments after 48h avoidance tests. Bars
with * and ** indicate significant difference at 10%
and 5% probability levels, respectively.
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Table 2. Basic characteristics of biochar and artificial soil

Total C Total N HWC*
pH C/N ratio
g kg™ sl g kg~ ' sail
Rice husks 10.36 48.05 0.93 51.67 4.20
Biochar
Sludge 6.70 13.16 2.09 6.30 0.83
Artificial soil 6.30 6.21 0.51 12.18 3.14

* HWC: Hot water extractble carbon

[mg kgt soil]

Fig. 3. Contents of Cr, Ni, Pb, and As in biochars
and artificial soil. Dashed lines indicate the standard
values of soil pollution. Bars with different letters in-
dicate significant difference at 5% probability level.
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Table 3. Water holding capacity of the soils with different treatments
RH_Char 1% RH_Char 10% SL_Char 1% SL_Char 10% Control
WHC .. 0.52 0.62 0.59 0.55 0.47
[mL water g = soil]
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