


new microbial realities. Integrating crop management strategies 
with microbial ecology principles can help maintain healthier 
plant environments while reducing selective pressure on bacterial 
populations. Continued investigation into resistance pathways, 
environmental reservoirs, and microbial interactions will support 
the development of more balanced agricultural ecosystems over 
time.
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environments that support the long-term survival of resistant 
bacterial communities. In contrast, diversified cropping systems 
and reduced chemical input strategies tend to maintain more 
balanced microbial ecosystems, limiting the dominance of 
resistant strains. The increasing presence of resistant plant 
bacteria suggests that agricultural systems must adapt to
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