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Dynamics of Microbial Activity and Biological Indicators in Compost and Vermicompost of
Paper Mill Sludge and Poultry Manure
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Department of Soil Science, College of Agriculture, Isfahan University of Technology, Isfahan, Iran
Corresponding author: shariat@iut.ac.ir
Abstract

The management of agricultural and industrial wastes, particularly paper mill sludge, is a major environmental
challenge due to its high content of recalcitrant organic compounds. Composting and vermicomposting are
considered sustainable strategies for converting these materials into valuable soil amendments. This study aimed
to describe changes in biological indicators during composting of poultry manure (HC), paper mill sludge compost
(PC), and paper mill sludge vermicompost (PV). Over a 120-day period, microbial biomass nitrogen (MBN),
microbial respiration, net nitrogen mineralization or immobilization rate (Nm/i), and temperature profiles were
monitored. In addition, microbial respiration data were fitted to a first-order kinetic model. Results showed that
poultry manure compost (HC) exhibited the highest biological activity, with significantly greater MBN, Nml/i,
and cumulative CO2 compared to other treatments. In paper mill sludge vermicompost (PV), biological indicators
were markedly higher than in paper mill sludge compost (PC), confirming the positive role of earthworms in
enhancing microbial activity and organic matter mineralization. In contrast, PC showed the lowest biological
performance. The first-order kinetic model provided a good fit for microbial respiration data (R2 > 0.95) across
all treatments, with the highest potentially mineralizable carbon (Co) observed in HC. Overall, poultry manure
compost, owing to its high nutrient content and intense microbial activity, demonstrated the highest biological
quality, while vermicomposting proved to be an effective approach to improve the biological properties of paper
mill sludge and produce a sustainable organic amendment for soils.

Keywords: Poultry manure compost, Paper mill sludge, Vermicomposting, Microbial biomass nitrogen,
Microbial respiration, Nitrogen mineralization



