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Introduction

Birds, particularly migratory species, are known
carriers of Campylobacter, Salmonella, and
Chlamydia psittaci. Their feces can contaminate
soil and water, facilitating indirect transmission.
Rodents are reservoirs for Yersinia pestis (plague),
Leptospira, and Francisella tularensis, while bats
have been implicated in harboring Bartonella and
other emerging pathogens. Pathogenic bacteria are
traditionally associated with clinical settings, but
growing evidence reveals that the environment
plays a critical role in their persistence, evolution,
and transmission. Soil, water, and wildlife serve as
reservoirs for a wide array of bacterial pathogens,
acting as sources of infection for humans and
animals. Understanding these reservoirs is essential
for predicting outbreaks, designing surveillance
systems, and implementing effective public health
interventions [1].

Wildlife also contributes to the spread of AMR.
Studies have detected multidrug-resistant E. coli
and Salmonella in wild animals, likely acquired
through environmental exposure to human waste or
agricultural runoff. Addressing environmental
reservoirs of pathogenic bacteria requires
integrated surveillance systems that monitor
microbial ~ populations  across  ecosystems.
Molecular tools such as metagenomics, qPCR, and
whole-genome sequencing enable the detection and
characterization of pathogens in environmental
samples. This highlights the interconnectedness of
ecosystems and the need for a One Health approach
to disease surveillance. Soil is a dynamic
ecosystem teeming with microbial life, including
bacteria that can cause disease under certain
conditions. While many soil bacteria are beneficial,

some are opportunistic or obligate pathogens.
Notable examples include Clostridium tetani, the
causative agent of tetanus, and Bacillus anthracis,
responsible for anthrax [2].

The boundaries between soil, water, and wildlife
reservoirs are porous. Pathogens can move across
these compartments through natural processes and
human activities. For example, rainfall can wash
fecal bacteria from soil into water bodies, while
animals drinking from contaminated sources can
become infected and spread pathogens further. Soil
contamination with fecal matter, agricultural
runoff, and industrial waste can introduce enteric
pathogens such as Escherichia coli, Salmonella
spp., and Listeria monocytogenes. These bacteria
can persist in soil for extended periods, especially
under favorable moisture and temperature
conditions. Recent studies have shown that
antibiotic-resistant bacteria, including extended-
spectrum  beta-lactamase (ESBL)-producing
Enterobacteriaceae, are increasingly detected in
agricultural soils due to the use of manure and
wastewater for irrigation. This raises concerns
about the role of soil in the dissemination of
antimicrobial resistance (AMR) [3].

Water  bodies—rivers, lakes, oceans, and
groundwater—are vital reservoirs and transmission
routes for pathogenic bacteria. Contamination from
sewage, agricultural runoff, and industrial effluents
introduces pathogens such as Vibrio cholerae,
Campylobacter jejuni, and Shigella spp. into
aquatic environments. Surface water used for
drinking, recreation, or irrigation can facilitate
outbreaks of waterborne diseases. For instance,
Legionella pneumophila, found in freshwater
systems, causes Legionnaires’ disease when
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aerosolized and inhaled. Similarly, Leptospira spp.,
transmitted through contact with contaminated
water, leads to leptospirosis—a re-emerging
zoonotic disease in tropical regions [4].

Human encroachment into wildlife habitats,
deforestation, and urbanization increase the risk of
spillover events. Zoonotic bacteria such as
Brucella, Mycobacterium bovis, and Coxiella
burnetii have emerged from wildlife reservoirs,
causing outbreaks in humans and livestock.
Climate change exacerbates the problem by altering
precipitation patterns and increasing water
temperatures, which can enhance bacterial survival
and proliferation. Warmer waters have been linked
to the expansion of Vibrio species along coastlines,
posing risks to seafood safety and human health.
Wildlife, including birds, mammals, reptiles, and
amphibians, harbor diverse bacterial pathogens,
often without showing symptoms. These animals
act as reservoirs and vectors, bridging the gap
between environmental sources and human
populations [5].

Conclusion

Soil, water, and wildlife are not passive
backgrounds but active players in the ecology of
pathogenic bacteria. These reservoirs influence the
emergence, persistence, and spread of infectious

diseases, often in complex and interconnected
ways. Recognizing and managing these
environmental sources is essential for safeguarding
public health in an era of global change and
microbial evolution.

References

1.  Gordon S, Mwandumba H. Respiratory
tuberculosis. Clinical Tuberculosis.
2008:145-62.

2. Barrie HJ. The architecture of caseous
nodules in the lung and the place of the
word "acinar" in describing tuberculous
lesions. Can Med Assoc J. 1965;92:1149-
54.

3. Canetti G. The Tubercle Bacillus in the
Pulmonary Lesion of Man.
Histobacteriology and Its Bearing on the
Therapy of Pulmonary Tuberculosis.
1955.

4. Sutherland I, Lindgren I. The protective
effect of BCG vaccination as indicated by
autopsy studies. Tubercle.
1979;60(4):225-31.

5. Dye C. Global epidemiology of
tuberculosis. Lancet. 2006;367:938-40.

Citation: Wang S. Environmental reservoirs of pathogenic bacteria: Soil, water, and wildlife. J Bacteriol Infec

Dis. 2025; 9(2):194


https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.taylorfrancis.com/books/edit/10.1201/b13468/clinical-tuberculosis-peter-barnes-peter-davies-stephen-gordon
https://www.sciencedirect.com/science/article/abs/pii/0041387979900035?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0041387979900035?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0041387979900035?via%3Dihub
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(06)68384-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(06)68384-0/fulltext

	Environmental reservoirs of pathogenic bacteria: Soil, water, and wildlife.
	Staffan Wang*
	College of Medicine and Health Science, Bahr Dar University, Ethiopia
	Received: 03-May-2025, Manuscript No. AABID-25-171173; Editor assigned: 05-May-2025, Pre QC No. AABID-25-171173 (PQ); Reviewed: 11-May-2025, QC No. AABID-25-171173; Revised: 25-May-2025, Manuscript No. AABID-25-171173 (R); Published: 28-May -2025, DOI...
	Conclusion
	References



