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Abstract

Background: To investigate the effects of automobile traffic on the natural microflora present in the vicinity of Desh Bhagat
University. This study was done in the Department of microbiology at Desh Bhagat University, Mandi Gobindgarh, Pun-
jab. The influence of vehicular traffic on indigenous microorganisms can exhibit variability contingent upon variables such
as traffic density, vehicular discharges, regional ecological circumstances, and the robustness of microbial communities.
Furthermore, it is noteworthy that diverse species and strains of microorganisms may exhibit disparate reactions to these
effects, and the resultant outcomes may fluctuate across various ecosystems and temporal scales. Our findings suggest that
automobile traffic has both direct and indirect impacts on the natural microflora in the vicinity of Desh Bhagat University.

Introduction

The transportation of motor vehicles can elicit both direct and
indirect effects on indigenous microbial communities, particu-
larly in regions proximal to roadways or locales with high traffic
volume. The present discourse outlines the potential impacts of
vehicular mobility on the indigenous microorganisms inhab-
iting natural environments. Vehicles discharge a range of con-
taminants, including nitrogen oxides (NOx), carbon monoxide
(CO), volatile organic compounds (VOCs), and particulate mat-
ter. The deposition of pollutants onto plants and soil has the po-
tential to impact the microbial communities that are associated
with them. Certain microorganisms exhibit sensitivity towards
pollutants and may experience a reduction in their population
or variety in regions that are heavily contaminated. The regular
movement of vehicles over non-paved surfaces has the potential
to result in the compaction of soil. The process of compaction
results in a reduction of the voids or pore space within the soil,
thereby impeding the movement of essential elements such as
air, water, and nutrients. The viability and functionality of sub-
terranean microorganisms are contingent upon the availability
of oxygen and moisture." The phenomenon of soil compaction
has the potential to cause disturbance to the habitats of living
organisms and bring about changes in their populations, which
may consequently result in alterations in the composition of
microbial communities. Frequent vehicular mobility frequent-
ly leads to the establishment and preservation of roadside areas
characterized by sparse flora. The alteration of natural vegetation
and the subsequent introduction of plants along roadsides may
result in modifications to the microbial community composition
that is linked to the plants. Distinct plant taxa exhibit distinct
microbial communities, and modifications in plant cover can
influence the quantity and variety of microorganisms inhabit-
ing the adjacent soil and rhizosphere. The presence of roads and
parking lots can potentially lead to the discharge of contami-
nants, including heavy metals, oil, and road salts, into adjacent
aquatic systems through runoft. The presence of these pollutants

may result in adverse impacts on aquatic microorganisms, caus-
ing alterations in their population and composition due to their
direct toxic properties. Furthermore, escalated nutrient runoff
emanating from roadsides may lead to eutrophication, thereby
causing modifications in microbial dynamics and creating a fa-
vourable environment for specific species. The operation of au-
tomobiles produces notable levels of acoustic emissions, which
may have an indirect effect on microorganisms. The presence of
excessive noise can lead to disturbances in animal behaviour and
migration patterns, thereby having an indirect impact on the in-
teractions between animals and microorganisms. The impact of
noise disturbance on bird populations can have consequences for
microbial dispersal via bird-mediated mechanisms such as seed
dispersal and faecal deposition. It is noteworthy that the extent of
these effects is contingent upon variables such as the volume of
traffic, types of vehicles, distance from roads, and environmental
circumstances specific to the area. Furthermore, the inherent mi-
croorganisms present in the environment exhibit a degree of re-
silience and adaptability, thereby resulting in varying outcomes
across diverse ecosystems and temporal scales.?

Material and methods
This study was done in the Department of microbiology at Desh
Bhagat University, Mandi Gobindgarh, Punjab.

Results and discussion

Impact of Automobile movement on bacteria

The locomotion of motor vehicles can exert various effects on
bacterial populations, both in a direct and indirect manner. The
present discourse outlines several potential impacts of vehicular
mobility on bacterial populations. The operation of motor vehi-
cles has the potential to produce airborne particulate matter and
dust. The aforementioned particles have the potential to act as
vehicles for bacteria, thereby facilitating their aeroallergenicity
and enabling them to disseminate over extended geographical
areas. Certain bacterial species have developed adaptations that
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allow them to thrive in atmospheric conditions. The likelihood
of their dispersal can be amplified by heightened vehicular activ-
ity. Vehicles discharge various contaminants, including nitrogen
oxides, carbon monoxide, and volatile organic compounds.(2)
The presence of pollutants can exert direct toxicity on bacteria
or indirectly impact their growth and survival by modifying the
surrounding environmental conditions. Elevated concentrations
of nitrogen oxides have the potential to facilitate the production
of acidic precipitation, thereby exerting an influence on micro-
bial populations inhabiting terrestrial and aquatic environments.
Soil disturbance and compaction can occur due to vehicular
movement on unpaved surfaces or roadside areas. The aforemen-
tioned activities have the potential to cause disturbances in the
soil structure, leading to a decrease in the availability of oxygen
and changes in moisture levels, which can ultimately impact the
bacterial populations. Certain bacterial species exhibit sensitivity
towards alterations in soil conditions, and vehicular activity-in-
duced disruptions may result in alterations in the composition
of bacterial communities. Roadside environments, including
parking lots and fuel stations, have been identified as potential
hotspots for bacterial contamination. Vehicles have the potential
to release various fluids such as oils and fuels, which can poten-
tially contaminate the soil and water systems with harmful bac-
teria.” The presence of such contaminants has the potential to
impact the bacterial communities in the affected regions, leading
to alterations in their abundance, diversity, and composition. The
movement of automobiles is a significant factor in the discharge
of contaminants, such as bacteria, into aquatic environments.
The bacteria that exist in road and urban environments have the
potential to be carried away by precipitation and subsequently
infiltrate streams, rivers, and other bodies of water. The introduc-
tion of novel bacterial species or modification of extant bacterial
communities can have implications for water quality and eco-
logical processes. The usage of automobiles may have an indirect
impact on the dissemination of antibiotic-resistant bacteria. The
discharge of wastewater originating from automobile-related
activities, such as car washes and service stations, may harbour
antibiotics and antibiotic-resistant bacteria. The release of this
wastewater into the environment has the potential to facilitate
the spread of genes associated with antibiotic resistance and the
amplification of bacteria that are resistant to antibiotics in eco-
logical systems. It is noteworthy that the influence of vehicular
mobility on bacterial communities can exhibit variability con-
tingent upon several factors, including but not limited to traffic
density, vehicular discharges, regional ecological circumstances,
and the robustness of bacterial populations. Furthermore, it is
worth noting that diverse bacterial species and strains may ex-
hibit distinct responses to these impacts, and the resultant impli-
cations may differ across various ecological systems."*

Impact of Automobile movement on fungi

The locomotion of motor vehicles can exert diverse effects on
fungi, either through direct or indirect means. The impact of
vehicular mobility on fungi can manifest in various ways. The
movement of automobiles has been found to produce dust and
particulate matter, which have the potential to act as vehicles for
the transportation of fungal spores. The spores have the potential
to become airborne and disperse over greater distances as a re-
sult of disturbances caused by vehicles. The escalation of vehicu-
lar traffic has the potential to augment the dissemination of fun-
gal spores, thereby resulting in alterations in fungal populations

across diverse regions.> The release of automobile emissions,
comprising of nitrogen oxides, carbon monoxide, and volatile
organic compounds, has the potential to contribute to the deg-
radation of air quality. Elevated concentrations of atmospheric
pollutants may exert detrimental impacts on fungal populations.
Certain fungal species exhibit sensitivity towards pollutants,
which can lead to a decrease in their growth rate, alterations in
their reproductive patterns, or modifications in the composition
of their community in regions with high levels of pollution. The
vehicular traffic on non-paved surfaces or adjacent areas can have
a significant impact on the soil ecosystems. The movement of au-
tomobiles can lead to soil compaction and disturbance, thereby
impacting the soil's structure and nutrient accessibility. This, in
turn, can have an effect on the fungal populations. Certain fungi
exhibit specialization towards particular soil conditions and can
be vulnerable to disruptions or alterations in soil characteristics
resulting from vehicular movement. Fungal contamination may
originate from roadside environments. Vehicles have the poten-
tial to release various fluids such as oils and fuels, which may
result in the introduction of fungal spores or mycelia into the
soil and water systems. The presence of such contaminants has
the potential to cause modifications in the fungal communities,
thereby affecting the diversity and abundance of fungi in the eco-
systems located alongside roads. Automobiles have the poten-
tial to contribute to the deposition of nutrients in the vicinity of
roadways. Nitrogen compounds are present in exhaust emissions
and have the potential to serve as a source of nutrients for fungi.®
The augmented availability of nutrients resulting from vehicular
movement can have an impact on fungal growth, potentially pro-
viding an advantage to specific fungal species that have adapt-
ed to flourish in environments with high nutrient content. The
construction of roads and infrastructure intended for vehicular
transportation can lead to the fragmentation of natural habitats,
thereby impacting fungal communities. Fungi frequently exhibit
substrate specificity, wherein they are dependent on particular
substrates, such as decomposing wood or plant detritus, to facili-
tate their growth and reproductive processes. The fragmentation
of habitats due to the presence of roads can have an adverse im-
pact on the dispersal of fungi and restrict their access to appro-
priate habitats. This can result in alterations in the distribution
patterns and diversity of fungi.?

Impact of Automobile movement on staphylococcus

The movement of automobiles per se does not have a direct effect
on Staphylococcus bacteria. Notwithstanding, there exist certain
indirect mechanisms through which vehicular mobility may
conceivably impact the prevalence and dissemination of Staphy-
lococcus, particularly within the purview of human well-being.
The following points merit consideration. The utilization of au-
tomobiles can enable the transportation of individuals, including
those who may harbour Staphylococcus bacteria. Staphylococ-
cus, encompassing the widely recognized Staphylococcus aureus
species, has the ability to inhabit the human body, comprising
the skin and nasal cavities. The augmented mobility of individ-
uals via vehicular conveyance has the potential to facilitate the
dissemination of Staphylococcus among them.”

The phenomenon of crowded spaces and its potential for trans-
mission is a significant concern in certain contexts, such as those
involving automobile movement. Examples of such contexts in-
clude public transportation and carpooling, where individuals
may be in close proximity to one another. Densely populated
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areas present avenues for interpersonal dissemination of Staph-
ylococcus microorganisms, particularly via physical touch or
exhaled droplets. The close proximity of individuals within auto-
mobiles has the potential to facilitate the transmission of Staph-
ylococcus if an infected person comes into contact with surfaces
or other individuals.”

The act of travelling by automobile can potentially interfere with
customary hygiene practises, such as hand hygiene. Maintain-
ing adequate hand hygiene is imperative in mitigating the trans-
mission of bacteria, including Staphylococcus. In circumstances
where individuals are engaged in prolonged travel or lack conve-
nient access to hand hygiene amenities, the probability of Staph-
ylococcus transmission may be elevated.

The issue of Healthcare-Associated Infections (HAIs) is note-
worthy, despite its lack of direct correlation with vehicular mo-
bility. Methicillin-resistant Staphylococcus aureus (MRSA), a
strain of Staphylococcus aureus, is a major cause of concern in
healthcare facilities. The mobility of automobiles has the poten-
tial to facilitate the transportation of individuals, such as health-
care workers and patients, across various healthcare facilities or
sites. This particular movement has the potential to facilitate the
dissemination of MRSA and other strains of Staphylococcus that
are resistant to antibiotics.”

The significance of automobile transportation on Staphylococ-
cus is contingent upon various contextual factors such as hygiene
protocols, population density, and healthcare environments. It is
imperative to underscore these contextual nuances. Observing
appropriate hygiene protocols, such as meticulous hand hygiene
and ensuring the cleanliness of surfaces in vehicles, can effective-
ly mitigate the risk of Staphylococcus and other bacterial trans-
mission.

Impact of Automobile movement on streptococcus

The movement of automobiles per se does not have a direct effect
on Streptococcus bacteria. Notwithstanding, there exist certain
indirect pathways through which vehicular mobility could con-
ceivably impact the prevalence and dissemination of Streptococ-
cus, particularly with regards to human well-being. The follow-
ing points merit consideration.?

The utilization of automobiles can aid in the transportation of
individuals, including those who may potentially harbour Strep-
tococcus bacteria. Streptococcus species, exemplified by Strepto-
coccus pyogenes (Group A Streptococcus), have the ability to in-
habit various regions of the human body, such as the respiratory
tract, skin, and throat. The augmented mobility of individuals via
vehicular transportation may potentially facilitate the dissemina-
tion of Streptococcus among them.®

The phenomenon of crowded spaces and gearbox can arise in
specific scenarios, such as when automobiles are in motion, re-
sulting in the close proximity of individuals in settings such as
public transportation or carpooling. Densely populated areas
present avenues for interpersonal transmission of Streptococcus
bacteria, particularly via respiratory droplets. The proximity of
individuals within automobiles has the potential to enhance the
transmission of Streptococcus in the event that an infected per-
son comes into contact with surfaces or other individuals.”

The act of travelling by automobile can potentially interfere with
customary hygiene practises, such as proper hand hygiene and
respiratory etiquette. Maintaining appropriate hand hygiene and
adhering to respiratory etiquette by covering the mouth and
nose during coughing or sneezing are crucial measures in mit-

igating the transmission of bacteria, such as Streptococcus. In
circumstances where individuals are engaged in prolonged travel
or face challenges in accessing hand hygiene amenities, there is a
heightened probability of Streptococcus transmission.?

The occurrence of healthcare-associated infections is noteworthy
in the context of Streptococcus species, specifically Streptococ-
cus pneumoniae and Streptococcus pyogenes, despite their lack
of direct correlation with automobile movement. The mobility
of automobiles has the potential to facilitate the transportation
of individuals, such as patients and healthcare personnel, across
various healthcare settings or geographical locations. The afore-
mentioned movement has the potential to facilitate the dissem-
ination of Streptococcus and elevate the likelihood of health-
care-associated infections.’

The influence of vehicular mobility on Streptococcus is contin-
gent upon various factors, such as sanitary measures, populace
concentration, and medical facilities, thereby underscoring the
significance of contextual considerations. Observing sound hy-
giene protocols, such as appropriate hand hygiene, respiratory
etiquette, and upholding sanitary surfaces in vehicles, can ef-
fectively mitigate the risk of Streptococcus and other bacterial
transmission.

Impact of Automobile movement on airborne bacteria

The movement of automobiles can potentially affect airborne
bacteria through various means. The following are essential fac-
tors to contemplate concerning the influence of vehicular mobil-
ity on aerial bacteria. The operation of automobiles results in the
emission of dust, particulate matter, and aerosols, which have the
potential to serve as vehicles for the transportation of airborne
bacteria. The adherence of bacteria to said particles facilitates
their aero-dispersion, thereby augmenting their range of dissem-
ination beyond that which would be expected under unaltered
environmental circumstances. The escalation of vehicular mobil-
ity has the potential to augment the dissemination of aerial bacte-
ria across wider regions. The release of diverse pollutants into the
atmosphere can occur through automobile emissions, including
exhaust fumes.® The aforementioned discharges may comprise of
nitrogen oxides, carbon monoxide, volatile organic compounds,
and particulate matter. The presence of pollutants can foster a
suitable environment for the proliferation and survival of specif-
ic bacterial strains or impact the sustainability of bacterial pop-
ulations in the atmosphere. Vehicles have the potential to cause
roadside pollution, as evidenced by the occurrence of oil or fuel
spills, which may result in the introduction of bacteria into the
surrounding ecosystem. The bacteria that exist on road surfaces
or in close proximity have the potential to become airborne as
a result of vehicular activity-induced disturbance, such as tyre
friction or the wind generated by passing vehicles. The process
of urbanization that is linked to the movement of automobiles
has the potential to bring about changes in the composition of
microbial communities, which includes the airborne bacteria.
Metropolitan regions commonly exhibit elevated degrees of an-
thropogenic activity, vehicular movement, and environmental
contamination, which may impact the composition and preva-
lence of aeroplankton.'” The composition of the airborne bac-
terial community in urban environments can be influenced by
various factors, including but not limited to, proximity to roads,
population density, and pollution levels. The movement of auto-
mobiles may have an indirect effect on the presence of airborne
bacteria in indoor environments, particularly in regions that are
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situated near roads or have inadequate air filtration. Particulate
matter of small size and outdoor pollutants, such as those ema-
nating from vehicular exhaust, have the potential to penetrate
indoor environments. The act of introducing bacteria from the
external environment into the indoor atmosphere can have an
impact on the microbial composition, which in turn has the po-
tential to affect the quality of indoor air. The presence of bacteria
in the air, particularly those linked to vehicular activity, may have
significant ramifications for human well-being. Certain strains
of bacteria have the potential to induce respiratory infections or
allergies. Exposure to specific airborne bacteria may carry health
hazards, particularly for individuals with pre-existing respiratory
conditions or compromised immune systems. It is noteworthy
that the influence of vehicular mobility on aerial bacteria may
fluctuate contingent upon variables such as traffic density, auto-
mobile discharges, regional ecological circumstances, and mete-
orological trends. Moreover, the prevalence and variety of aerial
bacteria are impacted by a range of additional factors, such as
natural origins, flora, and human actions beyond vehicular mo-
bility."?

The effect of number and volume of automobile on bacteria
The number and volume of automobiles can have implications
for bacterial populations in various ways. Here are some effects
to consider regarding the number and volume of automobiles on
bacteria."!

Air Pollution: The number and volume of automobiles on the
road contribute to air pollution, releasing pollutants such as ni-
trogen oxides, carbon monoxide, volatile organic compounds,
and particulate matter. These pollutants can have direct or indi-
rect effects on bacterial populations. Some bacteria may be sensi-
tive to pollutants and may experience reduced growth or altered
community composition in areas with high traffic volumes.”
Traffic Density and Microbial Dispersion: Higher traffic den-
sity typically leads to more vehicular emissions and increased
disturbance, such as dust and aerosol generation. This can en-
hance the dispersion of bacteria into the air. Higher volumes of
automobiles can potentially increase the likelihood of bacteria
being transported over longer distances through airborne dis-
persal mechanisms, impacting the distribution and abundance
of bacteria in the surrounding environment.'

Roadside Bacterial Communities: Areas with high traffic vol-
umes often have increased disturbance, soil compaction, and
pollution levels. These factors can influence the composition and
abundance of bacterial communities in roadside environments.
Some bacteria may be adapted to thrive in the unique conditions
found near roads, while others may be negatively affected by the
disturbances caused by automobile volume.

Runoff and Water Bodies: Increased automobile volume can
contribute to greater runoff of pollutants, including bacteria, into
nearby water bodies. Bacteria present on roads, parking lots, or
nearby surfaces can be washed away by rainfall, potentially con-
taminating water sources. Higher volumes of automobiles can
result in increased bacterial load in runoff, impacting the water
quality and potentially affecting aquatic bacterial communities.
Infrastructure and Bacterial Habitat Fragmentation: As the
number of automobiles and road infrastructure expands, it can
lead to the fragmentation of natural habitats. Construction and
expansion of roads can disrupt bacterial habitats and connec-
tivity between different areas, potentially altering bacterial pop-
ulations. Fragmentation can limit the movement and dispersal

of bacteria, leading to changes in their distribution patterns and
community composition.

Human-Mediated Spread: Increased automobile volume also
means greater human movement and transportation. Human
activities associated with automobile use, such as commuting
and travel, can contribute to the spread of bacteria. Individuals
can carry bacteria on their bodies, clothes, or belongings, and
the higher the number of automobiles and associated human
movement, the greater the potential for bacterial transmission
between individuals and environments.'>*?

It is important to consider that the effects of the number and
volume of automobiles on bacteria are influenced by various fac-
tors, including local environmental conditions, infrastructure
design, and human behaviors. Additionally, the specific bacterial
species and their resilience to disturbances and pollutants play a
significant role in determining the overall impact of automobile
volume on bacterial populations.'?

Conclusion

Our findings suggest that automobile traffic has both direct and
indirect impacts on the natural microflora in the vicinity of Desh
Bhagat University.
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