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Abstract— Composting is an eco-friendly and efficient waste management process that relies on microbial

succession to degrade organic material. Various microbial groups, including bacteria, fungi, and actinomycetes,

play a pivotal role in the different stages of composting. This study examines microbial succession in composting,

analyzing the roles of mesophilic and thermophilic microbes, enzymatic activity, and environmental factors

affecting decomposition. A better understanding of microbial dynamics can help optimize composting efficiency,

improve compost quality, and reduce environmental impact. The research also discusses advancements in

microbial-assisted composting and their implications for sustainable waste management.
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I INTRODUCTION

Composting transforms organic waste into nutrient-rich
compost, driven by the dynamic activity of microbial
communities.  Different microbes dominate the
composting process at various stages, influencing the
breakdown of organic matter and nutrient recycling.
Understanding microbial succession in composting can
lead to improved waste management practices.

Il LITERATURE REVIEW

Several studies emphasize the importance of microbial
succession in composting. Mesophilic bacteria initiate
decomposition, while thermophilic microbes take over
during peak heating phases. Fungi and actinomycetes
contribute to lignocellulose degradation, enhancing
compost stability. Research also highlights the effects
of temperature, moisture, and oxygen availability on
microbial activity.

Problem Statement
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Inefficient composting can result in incomplete
decomposition, nutrient loss, and environmental
pollution. Understanding microbial succession can aid in
addressing these challenges, leading to optimized
composting conditions and improved organic waste
recycling.

1l. METHODOLOGY

This study analyzes microbial succession in composting
using experimental and field-based approaches.
Compost samples from various organic sources are
evaluated for microbial diversity, enzyme activity, and
physicochemical properties. Molecular techniques such
as DNA sequencing and microbial culture assays are
employed to assess microbial community dynamics.

Iv. RESULTS & DISCUSSION

Findings indicate that microbial succession follows a
predictable pattern during composting. The initial
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decomposition phase is dominated by mesophilic
bacteria, followed by thermophilic microbes that
accelerate organic matter breakdown. Fungi and
actinomycetes contribute to the degradation of
complex polymers, ensuring compost maturation.
Optimization strategies for microbial activity are
discussed to enhance composting efficiency.

V. CONCLUSION

Microbial succession is integral to the composting
process, affecting decomposition efficiency and
compost quality. Understanding microbial interactions
can lead to more effective waste management
solutions, promoting environmental sustainability.

VI. FUTURE SCOPE

Future research should focus on microbial inoculants to
accelerate composting, the role of climate conditions in
microbial succession, and advancements in composting
technologies for large-scale waste management.
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