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Urban pigeons (Columba livia var. domestica) are
very well adapted to life in big cities, being organized in
larger or smaller colonies, depending on the area. They
receive support from bird lovers who provide them with
food and water. The areas where these pigeon colonies
live are frequented by children and elderly people, which
increase the risk of exposure to different microorganisms. Pigeons can be an important source of pathogenic
microorganisms, with the possibility of transmission to
humans, being in relatively close contact with humans.
Through the aerosolization of pigeon droppings and secretions, microorganisms with zoonotic potential can be
a danger to human health. The present study was carried out to estimate the concentration of airborne bacteria and fungi in the air of the perimeters where large
pigeon colonies live, in the city of Timisoara. The study of
microbial air pollution in spaces populated by urban
pigeons was carried out in two areas of the city were live
big colony. Air samples were collected by the aspiration
method from the perimeters of the pigeon colonies and
at a distance of 100 meters from them. The monitored
microbiological indicators were the total number of aerobic bacteria, the number of coliforms, staphylococci and
fungi in a cubic meter of air. The results showed that in
the places colonized by pigeons, the air had a very high
load of the total number of germs, coliform bacteria, staphylococci and the number of microscopic fungi, which
means an intense microbial pollution. In the areas located 100 meters away from the pigeon colonies, the microbial load of the air was significantly lower, but sometimes high values of the number of coliforms and staphylococci were found. The attending of areas with high load
of airborne bacteria, by the people with low immunity,
presents risk for illness; therefore, better health information of the population should be provided.
Keywords: pigeon, microbiological pollution,
total aerobic bacteria, Coliforms,
Staphylococci, Fungi, Health risk
1) Banat's University of Agricultural Sciences and Veterinary
Medicine “King Michael I of Romania”,
Faculty of Veterinary Medicine, Timisoara, Romania
*) Corresponding author: viorel.herman@fmvt.ro

Porumbei urbani (Columba livia var. domestica),
sunt bine adaptați la viața din marile orașe, fiind organizați în colonii, mai mari sau mai mici, dependent de
areal. Aceștia primesc suport de la iubitorii de păsări,
care le asigură mâncare și apă. Zonele în care trăiesc
aceste colonii de porumbei sunt frecventate de copii și
de oamenii în vârstă, ceea ce dezvoltă riscul expunerii la
diverse microorganisme. Porumbeii por fi o sursă importantă de microorganisme patogene, cu posibilitate
de transmitere la om, fiind în contact relativ apropiat de
oameni. Prin aerosolizarea dejecțiilor și a secrețiilor porumbeilor, microorganismele cu potențial zoonotic pot fi
un pericol pentru sănătatea oamenilor. Studiul prezent
a urmărit să evalueze concentrația de bacterii și fungi
din aerul perimetrelor unde trăiesc colonii mari de porumbei, în orașul Timișoara. Studiul poluării microbiene
a aerului în spațiile populate de porumbei urbani s-a
realizat în două zone ale orașului unde există colonii
mari de porumbei. S-au recoltat probe de aer prin
metoda aspirației din perimetrele coloniilor de porumbei
și la distanta de 100 de metri de acestea. Indicatorii
microbiologici urmăriți au fost numărul total de bacterii
aerobe, numărul de coliformi, de stafilococi și de fungi,
dintr-un metru cub de aer. Probele de aer au fost recoltate din două în două săptămâni, din februarie până
în iunie. Rezultatele au evidențiat că în locurile colonizate de porumbei aerul a avut o încărcătură foarte
mare a numărului total de germeni, de bacterii coliforme, de stafilococi și a numărului de ciuperci microscopice, ceea ce semnifică o poluare microbiană intensă. In zonele aflate la 100 de metri distanță de coloniile de porumbei încărcătura microbiana a aerului a fost
semnificativ mai redusă, dar uneori s-au constatat valori mari a numărului de coliformi și de stafilococi. Frecventarea zonelor cu o încărcătură microbiană a aerului
crescută, datorită densităților mari de porumbei, de către persoanele cu imunitate scăzută, mai ales de copii și
de bătrâni, reprezintă risc de îmbolnăvire; de aceea ar
trebui o mai bună informare sanitară a populației.
Cuvinte cheie: porumbei, poluare microbiologică
a aerului, bacterii aerobe totale, coliformi,
stafilococi, fungi, risc pentru sănătate

6
It is well known that in the big cities of each country,
pigeons (Columba livia var. domestica) live in large numbers, organized in larger or smaller colonies, depending
on the area (12). Pigeons have been well adapted to architectural structures in cities, making nests in the roofs
of houses and blocks of flats and frequently visiting window sills. Through their activity, pigeons cause a number
of problems. Due to the chemical and microbiological
composition of the faeces, their droppings damage buildings and other architectural structures (1, 8, 21, 28).
Moreover, pigeons can be an important source of pathogenic microorganisms, with the possibility of transmission to humans, being in relatively close contact with
them. People have frequent interactions with pigeons,
more or less voluntarily. In every area full of pigeons,
such as parks, promenades, playgrounds, there are lovers of these birds, who feed them either with grain or
food scraps from their own households, or even handle
these birds, especially sick pigeons (13, 30).
Although the danger to human health has not yet been
sufficiently well assessed, clinicians draw attention to the
risk of contracting a number of diseases, due to the fact
that the droppings and sometimes the dead bodies of wild
pigeons are found in the yards of houses, the spaces around the blocks, in playgrounds, in parks, where the population density is high. The faecal bacterial flora of pigeons can be an important source of infectious diseases in
humans. In the city of Barcelona, Campylobacter jejuni,
Campylobacter coli, Salmonella spp., Yersinia spp. and
Listeria spp. were identified in over 400 cloacal samples
from pigeons (4). In Japan, from samples collected from
the digestive tract of urban pigeons, the presence of Cl.
welchii (Cl. perfringens) and S. typhimurium were isolated, some strains being enterotoxigenic (10).
Numerous studies have shown that urban pigeons are
carriers of Chlamydophila psittaci, Campylobacter jejuni
and Campylobacter coli (5, 9, 14, 20).
Feral pigeons (Columba livia domestica), which thrive
in most European cities, are commonly infected with the
zoonotic bacterium Chlamydophila psittaci, the agent of
psittacosis (also known as ornithosis in humans).
A series of surveys carried out in recent years across
Europe have detected high seropositivity and high infection rates in wild pigeon populations. Inhalation of dust
contaminated with C. psittaci, direct contact with pigeons
through handling them, and, to a lesser extent, feeding
pigeons were identified as hazardous exposures in more
than half of human cases, while loose or transient contacts with wild pigeons were identified and mentioned in
approximately 40% of cases (18). Pigeons that live around cities and can come into contact with manure from
animal farms could become carriers of verocytotoxin producing Escherichia coli, strains that live in the gastrointestinal tract of cattle and sheep (7).
Epidemiological studies and reports are conducted to
evidence the transmission of diseases from pigeons to humans. From the research carried out by Haag-Wackernagel and Moch (2004) it appears that feral pigeons were
found to be carriers of 60 of the microorganisms patho-

Rev Rom Med Vet (2022) 32 | 3
genic to humans, but only a few of these have been transmitted to humans. From all of these, five pathogenic species were viruses, nine were bacteria, four were fungi,
and one was a protozoan. There is only one paper demonstrating transmission of Salmonella enterica serotype
Kiambu to humans from feral pigeons, but no transmission of Campylobacter spp. has been reported. The pathogens most commonly transmitted by feral pigeons
continue to be Chlamydophila psittaci and Cryptococcus
neoformans (13). The implications of pigeons in the
transmission of pathogenic viruses for humans and animals have been studied by numerous researchers. The
pigeons proved to be seropositive for the St. Louis encephalitis virus, equine encephalomyelitis virus, rubella virus, and West Nile virus (11, 15, 16, 24).
Studies conclude that urban pigeons present little risk
to people with good immunity. But people with deficient
immunity, due to age or some diseases, are exposed to
almost 1000 times greater risk, compared with healthy
people, of being contaminated with microorganisms from
pigeons, including E.coli, Chlamydia, Cryptococcus, Chlamydophila, Histoplasma, Salmonella and various viruses,
if they come into contact, directly or indirectly, through
aerosols or with their droppings (22, 29).
Currently, researches are more oriented towards understanding and explaining the mechanisms of antibiotic
resistance, a phenomenon that is increasingly reported,
as well as finding and testing numerous substances, some
synthetic and numerous natural extracts that promise
good antibacterial action and are recommended for replacing antibiotics or antiseptic and disinfectant solutions. In this context, the research aimed to identifying
the sources of bacterial pollution of the environment and
those that can ensure the improvement of the sanitary
culture of the population has been reduced, which would
be beneficial in the context in which the cult of epidemics
is developing (3, 23, 25).
The present study was carried out to estimate the
concentration of airborne bacteria and fungi in the air of
the perimeters where large pigeon colonies live, in Timisoara city, and where many people, especially the elderly
and children, who may have low immunity, can come,
directly or indirectly, in contact with the pigeons.
MATERIALS AND METHODS
The study of air pollution in the spaces populated by
urban pigeons was carried out in two areas of the city of
Timișoara (Fig. 1. A, B), namely: in the Lipova area (45°
46'32.8"N 21°14'23.7"E), called area A, and in the centre
of the city, near the building of Timișoara Opera House
(45°45'13.4"N 21°13'32.7"E), considered area B. These
two locations were chosen considering the high density of
pigeons in these areas and the activity of people, the use
as play areas for children, promenade zone, and for relaxation activity by feeding the pigeons (Fig. 2. A, B).
Microbiological air samples were taken twice a week,
from February to June, 2022, in conditions of atmospheric
stability, in the absence of precipitation and strong wind.
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Fig. 1. Sampling points (area A and B), where the air
microbiological load was evaluated

Fig. 2. Aspects of the pigeon colonies and human
activity in study areas, in the city of Timișoara
In order to monitor the microbial air pollution in the
two areas, the microbiological examination of the air was
carried out, which monitors specific indicators such as the
aerobic bacteria number (ABN), the coliforms, the staphylococci, and the total number of fungi. Air samples
were taken, at each point, by aspiration method with the
device PBI Air Sampler SAS Super 100 (International PBI
SpA Milano, Italy). The device was set to aspirate at an air
volume of 5 L per min. The air sampling was realized at a
height of 1.3–1.5 m above ground level to signify the
breathing zone. Petri dishes with nutrient agar were used
to determine the ABN, Levine for coliforms, Chapman for
staphylococci and Sabouraud medium for the total fungal
count (TFC). After sampling, the plates were incubated
24 h at 37°C for ABN, coliforms, and staphylococci and at
25°C for TFC. Plates were examined by counting the colonies developed on the surface of each culture medium,
taking into consideration the cultural characteristics.
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For aerobic bacteria numbers, all colonies grown on
the plate were counted. For coliforms, only the characteristic E. coli colonies were counted, smooth, round colonies with a blue-green metallic colour. On the Chapman
medium, were also counted characteristic colonies,
smooth, round and yellow colonies, which discoloured the
culture medium in yellow. On the Sabouraud medium, all
colonies were counted, both the fluffy, mycelial ones and
the creamy, yeasty ones. The number of colonies identified on each plate was then equated, in real values, using
the standardized tables provided by the manufacturer of
the sampling device. In addition, in order to have comparison data, each time, in both areas, the microbiological indicators of the air were also determined at a distance
of approximately 100 m from the area populated by pigeons. The data were centralized, statistically processed,
and discussed. For each microbiological indicator was calculated the average ± SD. To analyse the differences obtained between different sampling points was used oneway ANOVA test followed by Tukey HSD (Statistical Package for the Social Sciences-SPSS). The level of significance was considered at p < 0.05.
Considering that in our country there are no norms
stipulated for the microbial load of the air in different spaces and locations, not even in animal farms or in schools,
in order to establish the degree of pollution, the Exterior
Air Quality Standards were taken into account, used by
the Polish-European Agency for Environmental Protection, PN-89/Z-04111/02 and PN-89/Z-04111/03, summarized in Table 1 (22).
RESULTS AND DISCUSSIONS
The average values of the air microbial indicators, determined between February and June, in the space where
the pigeon colony from area A lives and at a distance of
approximately 100 m from the colony, are shown in Table
2. From this study, it was found that in the perimeter
occupied by the pigeon colony in area A, all microbiological air indicators monitored had high values, exceeding
the recommended values (Table 1) (22).
The total aerobic bacteria number (ABN) had an ave-
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rage value of 6458.9±1492.1 cfu/m³, exceeding six times
the recommended value for unpolluted air of ≤ 1000
cfu/m³, falling into the category of highly polluted air
(>3000 cfu/m³). The average number of coliform bacteria was on average 166.5±84.5 cfu/m³, exceedingly
approximately twice the value recommended for moderately polluted air, also falling into the category of intensely polluted air (> 25 cfu/m³). In the case of unpolluted
air, the presence of coliform bacteria /m³ is not allowed.
The same aspect, of classification in the category of in-
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tensely polluted air, was also found in the case of staphylococci, their average number, during the study period,
being 446.2 ± 137,1 cfu/m³. The average number of microscopic fungi (fungi and yeasts) in the air of the perimeter where the pigeon colony in area A lives, was
5622.3±1453.4 cfu/m³. From the point of view of this indicator, it can be classified in the category of moderately
polluted air (5000-10000 cfu/m³). The values of the microbiological indicators of the air determined in area A,
where pigeons live, are shown in Fig. 3. The air in this pe-
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rimeter had increased values for all the microbial indicators monitored during the entire period of the study. Total
aerobic bacteria number per cubic meter of air had increasing values from 4234.2 cfu/m³ and respectively
4621.1 cfu/m³, in February, to 7912.5 cfu/m³ and respectively 7899.6 cfu/m³. Also, the total number of coliforms increased from 66.6 cfu/m³, respectively 133.5 cfu
/m³, in February to 266.4 cfu/m³ and 333 cfu/m³, and the
number of staphylococci reached values of 666 cfu/ m³, in
June compared to 266.4 cfu/m³ in February. It is noted
that the total number of fungi had high values during the
entire period of the determinations, increasing from
3224.2 cfu/m³, in February, to 6978.6 cfu/m³, in June,
but even so, this indicator falls on the moderate polluted
air. Instead, the values of the air quality indicators in the
area of 100 meters away from the perimeter where the
pigeons were active, were much lower (Table 2).
The average value of ABN was 760.4±89.4 cfu/m³,
coliform bacteria had an average value of 6.6±20.9 cfu/
m3, staphylococci were, on average, 19.8±31.9 cfu/m³,
and microscopic fungi (fungi and yeasts) had the average
value of 507.1± 254.2 cfu/m³. During the entire period of
the study, the air in this area was close to the quality of
unpolluted air, even if the number of coliforms and staphylococci, in some of the determinations carried out,
showed a slight exceeding of the recommended values
(Fig. 4). The ABN was 698.3 cfu/m³ and 712.4 cfu/m³ in
February and 875.6 cfu/m³ respectively 863.6 cfu/m³ in
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June. The air at the point of 100 m distance from the urban pigeon colony, area A, had a very significant lower value of total aerobic number (t-value is 12.0553 and the pvalue is < 0.00001) comparatively with that found in the
pigeon colony. The number of coliforms in this air recollection point was equal to 0 cfu/m³ during the entire
period of the study, with a small exception, in April, when
in one of the determinations was 66.2 cfu/m³. Compared
to the values obtained in the pigeon colony, the number of
coliforms in a cubic meter of air were significantly lower
(the t-value is 5.80735, the p-value is < 0.00001), as well
as the number of staphylococci, which had value of 66.2
cfu/m3, in April and at one determination in June, but, as
a whole, the values of this indicator were significantly
lower compared to those obtained in the pigeon colony
(the t-value is 9.5794, the p-value is <0.00001). The
number of fungi in the air samples from the sampling
point located 100 m from the pigeon colony, in the A area
had values of 147.1 cfu/m³ and respectively 249.6 cfu/
m³, in February and 879.6 cfu/m³, significantly lower
than in the pigeon colony (the t-value is 10.96329, the pvalue is < 0.00001). The result is significant at p < 0.05.
The average values of the air microbial indicators monitored in the perimeter occupied by the pigeon colony in
area B, and in the space on approximately 100 meters
away from it, are presented in Table 3. In the perimeter
occupied by the pigeon colony in the B area, the air quality, during the study period, can fall into the category of
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intensely polluted air, even if the values for ABN and the
total number of fungi in one m³ of air had low values and
they fell within the recommended values for unpolluted
air, according to those recommended (≤ 1000 cfu/m³, for
ABN and respectively between 3000-5000 cfu/m³, for
microscopic fungi) (22). The average value of ABN in the
air during this, was 807.6±87.6 cfu/m³, and the average
number of microscopic fungi was 2382.3±540.5 cfu/m³.
In contrast, on this perimeter, the average number of
coliforms was 126.5±105.1cfu/m³, approximately five
times exceeding the recommended value for moderately
polluted air (≤25 cfu/m³). A similar aspect was also found
in the case of staphylococci, which during the determination period, had an average value of 299.5±90.5 cfu/m³,
exceeding by approximately 12 times the value recommended for moderately polluted air, of ≤ 25 cfu/m³.
The values of the microbiological indicators of the air
in area B are shown in Fig. 5. It was found that, during the
study period, the air in the perimeter where the pigeon
colony lives, in area B, had increased values for two of the
most important microbial indicators, the number of coliforms, which was 133.2 cfu/m³ in March and 333 cfu/ m³
in June, and staphylococci, which had values of 466.2
cfu/m³ in March and 399.6 cfu/m³ in June. The results regarding the microbial load of the air approx. 100 meters
from the perimeter occupied by the pigeon colony, area B,
reveal the fact that during the period of the determinations, had much lower values compared to those in the
perimeter occupied by pigeons. These values would allow
the classification of unpolluted air, if only the ABN and
TNF in one air cube would be considered. Thus, the aerobic bacteria number had average values, during the determination period, of 407.6± 52.2 cfu/m³, and the number of microscopic fungi was, 536.7±170.2 cfu/m³. Instead, the number of coliform bacteria was, on average,
19.8±31.9 cfu/m³, and the number of staphylococci had
an average value of 66.4±66.6 cfu/m³, exceeding the recommended values for these indicators (Table 1) (22).
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Figure 6 shows the values of the air microbiological indicators, during the study period, in the perimeter located
at 100 meters from the pigeon colony, area B.
The ABN had values of 469.3 cfu/m³ in March and
460.6 cfu/m³ in June. The total number of fungi was
247.1 cfu/m³ in February and 779.6 cfu/m³ in June. The
number of coliforms was 66.2 cfu/m³ in three of the determinations made, in February, March and April, and the
number of staphylococci fluctuated from 66.2 cfu/m³ in
February to 199.8 cfu/m³ in June. All the monitored indicators of the air in the area at approximately 100 meters
from the pigeon colony, area B, had significantly reduced
values, throughout the monitored period, compared to
the values obtained in the area of the pigeon colony. For
ABN, the t-value is 11.9158 and the p-value is < 0.00001,
for the number of coliforms the t-value is 2.92584 and the
p-value is .004513 (the result is significant at p < .05.).
Also, for staphylococci the t-value is 6.85111 and the pvalue is <.00001, and for total number of fungi the tvalue is 9.81411, the p-value is < 0.00001. Even so, due
to the fact that the number of coliform bacteria and staphylococci exceeds the recommended values (Table 1),
the air cannot be classified as unpolluted air.
The values of the air microbiological indicators obtained in the perimeter colonized by pigeons in area B
were overall lower than those determined in area A. This
aspect can be explained by the reduction in the number of
pigeons in area B, due to the regulations established at
the city level, which prohibit feeding the pigeons. In area
B, the number of pigeons has decreased recently, but the
pigeon colony is maintained, mainly due to the presence
of the water source. In area A, the pigeon colony is large
and relatively constant due to the fact that pigeons are
still fed and watered, area A being less supervised. In
addition, in area B there is an intense human activity, the
space being extremely populated. Being the central area
of the city, the people carry out numerous recreational
activities, which explains the fact that even at 100 meters
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from the pigeon colony, the number of coliforms and staphylococci is above the recommended limits.
The results obtained in this study are comparable to
those of other researchers (19, 22). In a study carried out
in a botanical garden by Nandini and Sivasakthivel (2014)
in which microbial air pollution was monitored, it is specified that the highest microbial load was recorded in the
pigeon feeding area, where the total number of aerobic
mesophilic bacteria was 1.016 cfu/m³, and the total number of fungi was 3,040 cfu/m³. It was also found that the
number of staphylococci in the air was 258 cfu/m³ (22).
Similar findings were observed by Schulz et al.,
(2004), who showed that staphylococci are an important
indicator of air quality because they usually indicate the
presence of pathogenic bacteria on human and animal
skin in the air (27). Although these bacteria do not
produce spores, they have the ability to survive in the air
for a long time, which means that certain infections can
be spread through the air. If a large number of potentially
pathogenic staphylococci is observed in the feeding place
of pigeons, which exceeds the permissible limit, i.e., 25
cfu/m³, it is assumed that there is a risk to human health.
The high levels of staphylococci are due to the large number of animals and a large number of visitors as well (27).
In the same study, Enterococcus faecalis and E. coli
had values of 80 cfu/m3 and 210 cfu/m3, respectively, at
the pigeon feeding place. According to the data of Lues et
al., (2007), the species E. coli and other coliform bacteria
are a good indicator of faecal contamination of the environment and implicitly of the air. The presence of these
bacteria in the air is due to their aerosolization from
pigeon droppings (17). The bacteria frequently encountered in the industrial breeding of chickens are Campylobacter spp., Staphylococcus spp., Salmonella spp., Clostridium perfringens, Enterococcus faecalis and Escherichia coli species that can also be found in spaces populated by pigeons (2, 6, 17).
In the outdoor air, the diversity of fungal species is
great. Some of these species are directly or indirectly pathogenic for humans. Fungi from the genera Cladosporium, Alternaria, Penicillium and Aspergillus have often
been implicated in the development of respiratory allergies. Cladosporium airborne spores are significant categories of allergens, and in large quantities they can seriously affect asthmatics and people with other respiratory diseases. Prolonged exposure to high spore loads can
weaken the immune system. However, the increased prevalence of fungi can induce type I and III allergies (26).
CONCLUSIONS
The microbial load of the air in places colonized by
pigeons, in Timisoara city, recorded increased values for
all the monitored microbiological indicators, which means
intense pollution, if certain recommendations regarding
air pollution are taken into account.
At a distance of 100 m from the pigeon colonies, the
microbial load of the air had much lower values, for all indicators, but staphylococci and coliform bacteria some-
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times exceeded the admitted values.
Considering the results of this study, attention is
drawn to the health risk of children and the elderly
persons, who may have a low immune status, by frequenting places populated by pigeons, and it is recommended
to avoid them. Also, it is recommended to establish at
national level some standardized methods for the collection and microbiological analysis of air samples and some
norms regarding the maximum limits of air microbial
load, allowed for the external environment and different
types of habitats.
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