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Effect of Pile Temperature Control on Changes of Nutritional
and Microbiological Parameters of Composted Poultry Waste
Wansup Kwak, Taegyu Kim**, Qunhyun Kim and Changwon Kim
College of Namral Sciences, Department of Animal Science,
and Animal Resources Research Center, Kon-Kuk University

Summary

In an attempt to recycle as feed or fertilizer, broiler litter containing rice hull was manually composted
under the control of peak temperature of piles(uncontrolled or controlled below 70°C or below 607C) in
each of three 1.0 X 1.0 X 1.2m dimensional facilities. Changes of nutritional and microbiological
parameters were evaluated throughout the 8 weeks of processing period. The initial content of crude
protein(29.6%) decreased to 17.8% after 8 weeks of composting. The rapid nitrogen(N) loss observed in
the early phase was attributed mainly to non-protein-N(NPN) loss. The initial content of ash(19.1%)
increased to 26~29% after 8 weeks. For toxic heavy metals, Cr, Pb, and Hg contents of final composts
were far less than the maximum tolerance levels allowed in food or compost. Bacterial growth was
rather depressed until the second week, increased thereafter, and reached to peak(10'*cfu level) at the 4th
week of composting. With composting, actinomycetes were active at the level of 107 to 10°. Fungi were
active during the first to third week of composting.

In general, control of pile temperature below 707C did not remarkably alter the nutritional and
microbiological parameters of broiler litter compost, compared to that of pile temperature below 60C.
Further researches on prevention from the rapid loss of NPN in the early phase of composting are
required for more effective recycling of broiler litter.

(Key words : Broiler litter, compost, nutrition, bacteria, actinomycetes, fungi)
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Fig. 1. Changes of crude protein contents(%;
of DM) of composts on different
treatments.
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Fig. 2. Changes of non-protein-N contents
(as CP % of DM) of composts on
different treatments.
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Fig. 3. Changes of true protein(% of DM) of
composts on different treatments.
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Fig. 4. Changes of ratios of non-protein-N
and protein-N in composts N on
different treatments.
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Fig. 5. Changes of ash contents(% of DM) of
composts on different treatments.
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Fig. 6. Changes of the total counts of bac-
teria in composts on different
treatments.
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Fig. 7. Changes of the total counts of actino-

mycetes in composts on different
treatments.
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Fig. 8. Changes of the total counts of fungi in
composts on different treatments.
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Table 1. Comparison of characteristics of composts in this study and ideal compost

Composts in this study Ideal compost
Final color brown dark brown to black®
Final odour slightly musty slightly musty*
Moisture, initial, % 554 40 ~ 60°
final, % 26 ~ 27 10 ~ 20°
pH, initial 8.5 65 ~ 7.2°
final 9.0 ~ 9.1 55 ~ 6.5
C/N ratio, initial 9.5 20 ~ 25¢
final 140 ~ 143 12 ~ 20°
Final total N, % 28 ~ 29 25 ~ 35
Final ash, % 26 ~ 29 10 ~ 20*
® Toth(1973).
® Taiganides(1977).
¢ Sweeten(1988).
4 Diaz %(1993).
° Merkel(1981).
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