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Effect on Livestock Manure Composting by the Enriched Microbial Population
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Abstract

Several kinds of thermophilic, aerobic microorganisms (Bacillus genus), metal leaching microorganisms (Thiobacillus,
T. ferooxidans), and other nondegradable chemical-degrading microorganisms (Pseudomonas genus) were utilized to
study the effect on composting livestock manure. Under the Carbon-Nitrogen ratio (C/N) of 35~40 and water
content of 50~65% conditions, the composting in the cycling drum reactor showed slower composting and lower
temperature increase than that of the manual reactor. Element analysis after composting indicated relatively high
levels of mineral contents with the substitutional effect of chemical fertilizer. Metal analysis before and after
composting showed lower As in all, Cr in pig, Pb in cow, Hg in chicken, and Cu in cow manure compost than the
regulation values. Compost maturity was ascertained by the several maturity tests. Salmonella and E. coli detection
test by SS or EMB agar plate confirmed the safety from the pathogenic microorganisms. The results suggest that the
inoculation of metal and some other chemical degrading microorganisms during composting might decrease metal

contamination and increase composting rate.
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Fig. 1. Change of temperature during composting.
First fermentation was done in a large pile of manure
composting at Kimhae farm yard (A) and second fermen-
tation was done in a small pile of manure composting
at the laboratory with or without air flow by a pump (B).
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Fig. 2. Salmonella and E. coli detection test by SS and
EMB agar plate.
Experiments were done at 50°C or 60°C as described in
Materials and Methods.
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Table 1. Element analysis of compost
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Cow manure compost 094%+.013 2565+£4.68 120+070 545+075 2778+359 206 219 210
Pig manure compost 086+0.12 2379+217 1271056 5331069 2768+t135 431 223 286
Chicken manure compost  044*0.06 807+1.96 039+016 158+0.67 1843+446 513 268 289
"ppm
Table 2. Metal analysis of compost
Metal (ppm)
Composts ;
As Cd Cr Cu Ni Pb Zn Hg
Cow before composting 2.32 042 5.64 45.83 7.68 3.54 32636 570
manure after composting 0.62 ND 259 14.48 0.65 238 86.58 023
Pig before composting 111 ND 1.94 11617  19.06 9.28 26690 613
manure after composting 0.31 ND 1.16 37.17 152 6.17 72.06 0.25
Chicken before composting 254 ND 14.83 93.84 5.76 5.33 24952 230
manure after composting 0.68 ND 8.90 30.03 0.46 3.57 67.37 0.09
Regulation values 15 0.3 15 30.0 - 3 - 0.05

ND: not detected

Regulation values are the values suggested in Environmental Protection Agency.
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Table 3. Maturity tests of compost

T Compost
ests Cow manure compost Chicken manure compost Pig manure compost
Diphenylamine white - -
Temperature 25.0C 250C 250TC
Physical/ pH 6~8 75 7~8
Chemical  Vinyl sac test no expansion no expansion no expansion
Tests C/N 26.7 17.7 277
Reducing carbohydrate test 30 26 24
CEC(%) 60.0 575 61.7.
. . Earthwarm test move into compost move into compost move into compost
Biological L
Tests Petri dish spore test spore spore spore
Pot-planting test growth growth growth
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Fig. 3. Maturity tests of compost.
Each maturity test was done as described in Materials
and Methods.
Petri dish spore test (A) and pot planting test (B); (1)
cow manure, (2) pig manure, (3) chicken manure and
(4) distilled water or soil as control
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