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Editorial on the Research Topic 
Recent research advances on heavy metals, microplastics, persistent organic pollutants, and solid waste in aquatic and terrestrial ecosystems


INTRODUCTION
The global surge in industrialization and urbanization has resulted in the unregulated release of anthropogenic pollutants into both aquatic and terrestrial ecosystems. This aforementioned trend has given rise to a plethora of environmental challenges, including contamination by heavy metal (HMs), the pervasive pollution caused by microplastics, the intricate management required for persistent organic pollutants (POPs), and the urgent concern surrounding solid waste disposal (Quina et al., 2008; Nadal et al., 2015; Zhao et al., 2015; Rillig et al., 2021; Senathirajah et al., 2021; Xue and Liu, 2021; Zhang et al., 2022; Zhang and Zhang, 2022; Zhao and You, 2022). To address these intricate challenges, Frontiers in Environmental Science presents a research theme, “Recent Research Advances in Heavy Metals, Microplastics, Persistent Organic Pollutants, and Solid Waste in Aquatic and Terrestrial Ecosystems”. Scholars from prestigious affiliations contribute their expertise and advancements in this field. This research theme has yielded ten publications, comprising seven research articles and three reviews, each offering unique perspectives on contemporary environmental challenges related to HMs, microplastics, POPs, and solid waste.
KEY ELEMENTS IN THIS RESEARCH TOPIC
The research findings have unveiled the adverse impacts of heavy metals such as arsenic, lead, and bismuth on both plant and animal life, emphasizing the pressing need to mitigate their presence within ecosystems. Sun et al. conducted a study on the spatial distribution and associated health risks of HMs in the soils of the Yangtze River Basin, revealing significant variability in metal concentrations and their corresponding health hazards, particularly in regions with advanced economic development. Pietrini et al. investigated bismuth’s effects on garden cress, revealing its detrimental impact on growth, chlorophyll, carotenoid levels, as well as photosynthesis. The findings suggest plants may activate a defense mechanism in response to mitigate the damage caused to photosynthesis, which is indicated by an increase in anthocyanin and flavonol levels. Kadirvel et al. explored the toxic effects of arsenic, lead, and fluoride on boar spermatozoa, uncovering reductions in sperm motility, viability, and mitochondrial membrane potential (MMP) in a dose- and time-dependent manner, both individually and in combination. This study highlights the significant impact of HMs on reproductive health.
Three studies addressed the prevalence of microplastic pollution in marine and terrestrial ecosystems and explored various aspects of this challenge, including management strategies, impacts, and potential solutions. Lou et al. conducted a bibliometric study on global research pertaining to controlling marine microplastic pollution from 2013 to 2022. This study presented a theoretical framework for managing marine microplastic pollution, with a focus on quantification, traceability, and Research Topic. Additionally, it emphasized the crucial need for greater attention to policy implications and technological advancements within the field of marine microplastic pollution control. Ng et al. examined plastic waste in Southeast Asia, highlighting its detrimental effects on marine ecosystems resulting from inadequate waste management practices. This study evaluated the roles played by governments, businesses, and communities in addressing plastic pollution while analyzing the impact of global plastic trade specifically regarding waste transfer from developed to developing countries. It proposed solutions such as bio-based plastics, waste-to-wealth programs, and a circular plastics economy to tackle these challenges effectively. Of these, the production and application of bio-based degradable plastics may play an especially critical role in resolving the global plastic pollution problem at hand. Barbir et al., through their assessment of ecotoxicity associated with polylactic acid-based mulch film usage, found low plant toxicity but observed some adverse effects on earthworm reproduction as well as varying impacts on aquatic life; thus emphasizing that bio-based plastics have complex environmental consequences.
POPs are recognized for their persistence and long-range transmission, exacerbating ecological imbalances as they enter the food chain. Debela et al. conducted an analysis of POPs in Ethiopia, addressing their management, regulations, and environmental impacts. The study underscored the prevalence of POPs, identified regulatory gaps, and emphasized the necessity for enhanced oversight and legislation to mitigate their effects. Saibu et al. investigated the geochemistry and metagenomics of bacteria in Lagos’ dumpsites to examine their response to pollution from POPs and HMs. The research revealed a diverse range of bacterial communities that correlated with pollution levels, while also identifying key bacteria involved in pollutant breakdown—suggesting potential bioremediation approaches.
Direct disposal of solid waste in landfills or incinerators not only results in resource wastage but also leads to the generation of secondary pollutants that are detrimental to ecosystem health. The formulation of specific management strategies and the adoption of advanced safe waste treatment technologies can significantly mitigate health risks, while also aiming for economic utilization of waste as a higher objective. Haque et al. investigated the complexities associated with managing medical waste in Rohingya refugee camps, highlighting the absence of tailored guidelines and the prevalent hazardous disposal methods. This study emphasized the need for detailed management strategies to ensure secure waste processing and reduce health hazards. Fianko et al. explored creating phosphorus-rich biochar-compost from maize stover and groundnut husk in Ghana’s Guinea Savanna to boost soil fertility. The study assessed biochar’s impact on compost quality, especially phosphorus content, highlighting its agricultural and environmental benefits through waste recycling.
CONCLUSION
This research theme encompasses a compilation of original studies that investigate the impacts of HMs, microplastics, POPs, and solid waste on both aquatic and terrestrial ecosystems. It offers valuable insights into the environmental dynamics of these pollutants and their implications for ecosystems and human health. Encompassing fundamental as well as applied research, these articles enhance our comprehension of such environmental Research Topic while advocating for remedial strategies. The body of work sheds light on the distribution and toxicity of these pollutants, suggesting future research directions such as establishing exposure thresholds, evaluating bioaccumulation processes, and devising mitigation tactics to counteract their adverse effects. These findings are crucial in formulating effective environmental protection policies and contribute significantly to the advancement of environmental science.
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