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Editorial on the Research Topic
Hazardous pollutants in agricultural soil and environment

Food security is a cornerstone of global health, human wellbeing, and economic
stability. Ensuring the availability, accessibility, and quality of food is fundamental for
sustaining populations worldwide, but this critical need is threatened by contaminants
that diminish agricultural productivity and compromise food security. These pollutants,
including heavy metals and metalloids, persistent organic pollutants, pesticides, and
emerging threats like microplastics and nanoplastics, not only disrupt agricultural
productivity but also pose significant risks to environmental sustainability, and
human health.

The detrimental effects of soil contamination on agricultural outputs are multifaceted.
Heavy metals such as lead and cadmium can severely hinder plant growth, reduce crop
yields, and compromise the nutritional quality of the food produced (Kumar et al,
2021; Madhav et al.,, 2024). Arsenic on the other hand is a toxic metalloid that has
been reported as the major determinant for decreasing grain yield besides causing
straighthead disease in rice (Kumar et al., 2022). Similarly, the widespread use of chemical
pesticides and herbicides, while aiming to enhance crop protection, often leads to long-
term soil degradation and loss of biodiversity, further diminishing the soil’s natural
capacity to support agriculture. The infiltration of these toxic substances into soils, a
direct consequence of industrial activities, agricultural practices, and inadequate waste
management, leads to a cascade that disrupts the delicate balance of nutrients and
microbial life critical for plant growth and soil health (Swain, 2024). This xenobiotic
contamination undermines the nutritional value of crops and raises the chances of
bioaccumulation of harmful chemicals in the human body. This can potentially lead
to chronic health conditions in humans, including cancers, neurological disorders, and
developmental issues in children. The challenge is further compounded by the emerging
threat of microplastics, whose long-term ecological and health impacts are only beginning
to be understood. Therefore, both, food safety and security are compromised due to the
presence of toxic contaminates in agricultural soil.
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Addressing the challenges posed by soil pollution to food
security requires a concerted effort to implement sustainable
agricultural practices, innovative remediation technologies, and
robust policies aimed at protecting soil health, thereby ensuring
the production of safe, nutritious food and safeguarding public
health for future generations (Goel et al., 2021). In this direction,
the current Research Topic highlights the problems associated with
hazardous pollutants in agricultural soil and recent advancements
to tackle their remediation. It further aims to spotlight the
critical issues surrounding soil pollution and showcase recent
breakthroughs in pollution remediation for agricultural soil. This
Research Topic includes 13 original research articles and one
review article.

Chang et al. demonstrate the hazards posed by the commonly
used fungicide (dimethomorph) and pesticide (imidacloprid)
in Taiwanese vineyards. Through orthogonal approaches of
microbial population analysis, the authors reveal alteration in
soil bacterial composition leading to an inhibitory effect on soil
metabolism. Notably, imidacloprid is banned by the European
Union due to its toxicity for bees and wild pollinators (https://
www.science.org/content/article/european-union-expands-ban-
three-neonicotinoid-pesticides). Reifs et al. observed the similar
results by studying the microbial composition of honeybee
(Apis mellifera) cuticles. Both studies conclude that the use of
fungicides alone or in combination with other pesticides can
alter microbiome composition. Similar impacts of xenobiotics on
microbial diversity have been reported in this Research Topic by
Gangola et al. through 16S rDNA-based metagenomic analysis of
pesticide-contaminated soil.

An appropriate combination of xenobiotics and organic
farming approaches can mitigate this loss of microbial diversity and
maintain the bioremediation potential of the soil microbiota. This
idea is supported by the observations reported by Colautti et al,
where the authors compared the organically vs. conventionally
managed vineyards. Emerging solutions, such as the use of
bio-inoculants and leguminous plants for the remediation of
heavy metal-contaminated soils, offer promise for restoring
soil health and reducing pollutant bioavailability. The work
of Zheng et al, for example, provides evidence supporting
the efficacy of such bioremediation strategies in dealing with
cadmium and lead contamination. Additionally, research into
soil amendment techniques, including composting and the use
of chelators like EDTA, as reported by Xu et al. and Kamal
et al,, respectively, suggests practical methods for improving soil
conditions and mitigating pollutant impacts. Kumar et al.,, further
emphasized the role of exogenously applied brassinosteroids in
phytoremediation projects by ameliorating heavy metal stress.
Avatsingh et al, highlighted the concerns on the presence
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of antibiotic-resistant bacteria in polluted irrigation-purpose
wastewaters. Debbarma et al., explored the potential of microbial
bioformulation (monoculture Pseudomonas aeruginosa strain
PE10) for e-waste bio-recycling in agricultural soil ecosystems,
thus managing the e-waste crisis in agricultural soil through
sustainable ways.

Conclusively, this Research Topic confers useful updates and
advancements about the existence of hazardous pollutants
the fields. The of
researchers, farmers, policymakers, and the broader public

in agricultural collaborative  efforts
are imperative in this endeavor, highlighting the collective
responsibility to preserve the foundation of food security
for generations to come. We have a firm believe that these
studies, along with sustainable agricultural practices and
policy reforms, will be useful in combating soil pollution,
ensuring the sustainable future of agriculture, and protecting

public health.

Author contributions

RG: Project administration, Supervision, Writing - review &
editing. PC: Writing - original draft, Writing — review & editing.
SK: Conceptualization, Writing - original draft, Writing - review
& editing. RS: Writing - review & editing. DS: Writing — review
& editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Kumar, P., Dash, B., Suyal, D. C., Gupta, S. B, Singh, A. K., Chowdhury, T.,
et al. (2021). Characterization of arsenic-resistant Klebsiella pneumoniae RnASA11
from contaminated soil and water samples and its bioremediation potential. Curr.
Microbiol .78, 3258-3267. doi: 10.1007/s00284-021-02602-w

frontiersin.org


https://doi.org/10.3389/fmicb.2024.1411735
https://doi.org/10.3389/fmicb.2023.1249167
https://www.science.org/content/article/european-union-expands-ban-three-neonicotinoid-pesticides
https://www.science.org/content/article/european-union-expands-ban-three-neonicotinoid-pesticides
https://www.science.org/content/article/european-union-expands-ban-three-neonicotinoid-pesticides
https://doi.org/10.3389/fmicb.2023.1271498
https://doi.org/10.3389/fmicb.2023.1271129
https://doi.org/10.3389/fmicb.2023.1242267
https://doi.org/10.3389/fmicb.2023.1272591
https://doi.org/10.3389/fmicb.2023.1253415
https://doi.org/10.3389/fmicb.2023.1228117
https://doi.org/10.3389/fmicb.2023.1259103
https://doi.org/10.3389/fmicb.2023.1227132
https://doi.org/10.3389/fmicb.2023.1277186
https://doi.org/10.1007/s40003-020-00499-8
https://doi.org/10.1007/s00284-021-02602-w
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org

Goel et al.

Kumar, S., Choudhary, A. K., Suyal, D. C., Makarana, G., and Goel, R.
(2022). Leveraging arsenic resistant plant growth-promoting rhizobacteria for arsenic
abatement in crops. J. Hazard. Mater. 2021:127965. doi: 10.1016/j.jhazmat.2021.127965

Madhay, S., Mishra, R, Kumari, A., Srivastav, A. L., Ahamad, A., Singh, P., et al.
(2024). A review on sources identification of heavy metals in soil and remediation

Frontiersin Microbiology

03

10.3389/fmicb.2024.1411735

measures by phytoremediation-induced methods. Int. J. Environ. Sci. Technol. 21,
1099-1120. doi: 10.1007/s13762-023-04950-5

Swain, C. K. (2024). Environmental pollution indices: a review on concentration
of heavy metals in air, water, and soil near industrialization and urbanisation. Discov.
Environ. 2:5. doi: 10.1007/s44274-024-00030-8

frontiersin.org


https://doi.org/10.3389/fmicb.2024.1411735
https://doi.org/10.1016/j.jhazmat.2021.127965
https://doi.org/10.1007/s13762-023-04950-5
https://doi.org/10.1007/s44274-024-00030-8
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org

	Editorial: Hazardous pollutants in agricultural soil and environment
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


