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Abstract

Agricultural and industrial waste management is one of the major challenges for agriculture and environmental
sustainability in Iran. Poultry manure and paper mill sludge, due to their high content of organic matter and
nutrients, can cause soil and water pollution if mismanaged. Composting and vermicomposting are considered
sustainable approaches that not only reduce environmental impacts but also convert these wastes into valuable
soil amendments. The objective of this study was to evaluate the chemical indices and stability of poultry manure
compost and paper mill sludge compost and vermicompost, and to compare their final quality. Poultry manure
compost, paper mill sludge compost and vermicomposted paper mill sludge were produced for 120 days, and
changes in organic carbon (OC), cation exchange capacity (CEC), humic acid (HA), fulvic acid (FA), and degree
of polymerization (DP) were described using a parabolic kinetic model. The results showed that OC decreased in
all treatments, with the highest reduction observed in poultry manure compost. In contrast, CEC and humification-
related indices (HA, FA, and DP) showed the greatest improvement in poultry manure compost. Therefore, poultry
manure compost demonstrated the best performance in terms of stability and chemical quality, followed by
vermicomposted paper mill sludge and paper mill sludge compost.

Keywords: Poultry manure compost, paper mill sludge, vermicomposting, humic substances, parabolic kinetic
model
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