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Motivation
Chlorinated hydrocarbons and polycyclic aromatic hydrocarbons (PAHSs) are prevalent organic pollutants commonly found together at contaminated sites.

Plants have demonstrated significant potential for in situ bioremediation of such pollutants through uptake, metabolism, volatilization, and the stimulation of
microbial degradation in the rhizosphere. This study iInvestigates the roles of alfalfa and eucalyptus in remediating co-contamination by PAHs and
trichloroethylene (TCE), explores the underlying mechanisms, and highlights the enhanced degradation of PAHs through microbial community construction.
These findings offer new insights and strategies for the ecological remediation of organic contaminants.

Methods

This study established four experimental groups: a plant-free control (CK), an alfalfa treatment group (A), a eucalyptus treatment group (E), and an alfalfa-
eucalyptus intercropping group (AE) to evaluate alfalfa's effectiveness in degrading PAHs and eucalyptus's role in removing trichloroethylene (TCE) from
groundwater. Additionally, the study also evaluated the degradation of PAHs by synthesized microbial communities.
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degraders identified by SIP. > This study innovatively constructed Functional Microbial Consortia

(FMCs), using single-cell identification, sorting, and cultivation
techniques, with phenanthrene as a model compound, to reveal its Iin
situ biodegradation mechanisms in actual soil and demonstrate its
high efficiency in environmental pollution control.

» The oxidation-reduction potential and relative abundance of aerobic
degradation bacteria in groundwater were significantly higher in A
and AE treatments than in CK treatment, indicating a significant
enhancement of TCE aerobic degradation in eucalyptus rhizosphere.
Conclusions
» Eucalyptus effectively removes TCE and, through volatilization and aerobic conditions, reduces the formation of toxic anaerobic byproducts of TCE

degradation.
» Eucalyptus and alfalfa intercropping can effectively remove PAHs and TCE, and is a promising co pollution remediation strategy.
» Synthetic microbial communities can effectively promote pollutant degradation
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