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Subtropical moss peatlands are unique ecosystems that play a crucial role in carbon storage, biodiversity and water regulation. 

However, anthropogenic activities such as drainage and forestry have significantly impacted their ecological integrity. This study 

investigates the effects of drainage and forestry practices on the microbial composition of soil in subtropical moss peatlands. We 

conducted soil sampling across various sites with differing drainage and forestry histories, employing high-throughput sequencing 

techniques to analyze microbial communities. Our findings reveal that drainage significantly alters microbial diversity and 

composition, promoting a shift from anaerobic to aerobic microbial populations. Forestry practices further exacerbate these 

changes, leading to decreased microbial richness and altered functional potentials. Understanding these dynamics is vital for the 

conservation and management of subtropical peatlands, emphasizing the need for sustainable practices to preserve their ecological 

functions. 
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Introduction 

Subtropical moss peatlands are characterized by their rich biodiversity and high carbon sequestration potential. These ecosystems 

are often subjected to various anthropogenic pressures, including drainage for agriculture and forestry, which can significantly alter 

their ecological balance. Understanding how these practices affect microbial communities in the soil is critical for the management 

and conservation of peatland ecosystems. Microbial communities are integral to nutrient cycling, organic matter decomposition and 

overall soil health. In peatlands, where anaerobic conditions prevail, unique microbial populations thrive, contributing to the slow 

decomposition of organic matter and carbon storage. Disturbances such as drainage can shift these conditions, leading to increased 

decomposition rates and carbon release, thereby affecting global climate patterns (Philippot, L., et al., 2010). Soil samples were 

collected from various sites within subtropical moss peatlands that varied in their drainage and forestry histories. We employed 

high-throughput sequencing methods to analyze the microbial community structure, focusing on both bacterial and fungal 

populations. Statistical analyses were performed to assess the impact of drainage and forestry on microbial diversity and 

composition. 

 

Description 

These ecosystems are vital for carbon sequestration and biodiversity but are increasingly threatened by human activities. By 

analyzing soil samples from various sites with different drainage and forestry histories, the study highlights how drainage shifts 

microbial communities from anaerobic to aerobic species, disrupting essential nutrient cycling processes. Furthermore, forestry  
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practices exacerbate these changes, leading to decreased microbial diversity and altered functional potentials. The findings 

underscore the urgent need for sustainable land management practices to mitigate these impacts and preserve the ecological 

integrity of peatlands. The article also suggests future research directions, including restoration techniques and the long-term 

effects of climate change on microbial dynamics. Ultimately, this study aims to inform conservation strategies and promote practices 

that protect the vital functions of subtropical moss peatlands (Morales, S. E., et al., 2016). 

 

Through high-throughput sequencing techniques, the study examines soil samples from various sites with differing histories of 

drainage and forestry, providing a detailed look at how these human activities alter microbial communities. Key findings 

demonstrate that drainage significantly shifts microbial populations from anaerobic to aerobic species, disrupting traditional nutrient 

cycling processes (Fierer, N., et al. 2007). Additionally, forestry practices further diminish microbial diversity, favoring opportunistic 

species over the diverse communities typically found in undisturbed peatlands. These changes pose serious implications for the 

peatlands' ability to sequester carbon, affecting their role in mitigating climate change. This emphasizes the urgent need for 

sustainable land management practices to protect these vital ecosystems. It also outlines potential avenues for future research, 

including long-term studies on microbial dynamics, restoration techniques to enhance biodiversity and the socioeconomic factors 

influencing peatland management (Lin, X., et al., 2012). 

 

Through comprehensive soil sampling and advanced high-throughput sequencing methods, the study reveals how drainage alters 

the microbial landscape by shifting communities from anaerobic to aerobic species. This transition disrupts the natural nutrient 

cycling processes, leading to enhanced decomposition rates and potential carbon loss. Additionally, forestry practices further 

exacerbate these changes, resulting in diminished microbial diversity and altered functional capabilities. This highlights the urgent 

need for sustainable land management practices that balance economic development with ecological preservation. By promoting 

practices that maintain or restore microbial diversity, we can enhance the resilience of these peatland ecosystems. Furthermore, the 

article discusses future research opportunities, including the exploration of restoration techniques, the long-term impacts of climate 

change on microbial dynamics and the socioeconomic factors influencing land-use decisions (Urbanová, Z., et al., 2014). Overall, 

this study aims to inform conservation strategies and advocate for practices that protect the vital ecological functions of subtropical 

moss peatlands, ensuring their preservation for future generations. 

 

Conclusion 

Our results indicate that drainage significantly alters the microbial landscape of subtropical peatlands. There was a marked shift 

from anaerobic microbes, such as methanogens, to more aerobic species, highlighting a transition in the decomposition process. 

Sites subjected to forestry practices exhibited even lower microbial diversity, with a predominance of opportunistic species that 

thrive under disturbed conditions. The implications of these findings are profound. The shift in microbial communities not only 

impacts nutrient cycling but also affects the peatland's ability to sequester carbon. Forestry practices, which often involve soil 

compaction and increased nutrient runoff, can exacerbate the negative impacts of drainage. Sustainable management practices are 

essential to mitigate these effects and preserve the ecological integrity of subtropical moss peatlands. Drainage and forestry 

practices have a significant impact on the microbial composition of soil in subtropical moss peatlands. These changes can lead to 

detrimental effects on nutrient cycling and carbon storage, underscoring the need for sustainable land-use practices. Future 

research should focus on restoration strategies that enhance microbial diversity and promote the resilience of these critical 

ecosystems. 
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