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Abstract
Railway stations are associated with daily exposure of the human population. Fungal air spora concentrated in the outdoor
atmosphere of railway stations affect public health by inducing allergic diseases and infections. Human population needs a
safe and healthy environment to avoid the adverse health effects. The present study was conducted to evaluate the prevalent
species of airborne fungi in the environment of the railway station, Jodhpur during the summer season. Airborne fungal
concentration averaged between 8.33-35
35 CFU/m³. The predominant fungal genera isolated were Aspergillus, Alternaria,
Fusarium, Mucor, Penicillium and Rhizopu
Rhizopus.
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Introduction
Air pollution is one of the major environmental risks to human
health and earth's ecosystem. Responses of every individual
subjected to air pollutants vary depending upon their type and
extent of exposure as well as one’s health condition. The
transport and dispersal of microbes is facilitated with the air
current1. Fungi comprise the significant component of microbial
diversity. Spores of fungi are often liberated in the air in an
extensive agglomeration and remain suspended in air for a
longer duration. These can be transmitted from outdoor sources
to an indoor environment which is a matter of pu
public concern.
Fungi basically act as an indicator of the measure of aerial bio
biopollution. Airborne pathogenic fungal spores could cause
infections or allergies2. The considerable fungal susceptible
diseases involve allergic rhinitis, bronchial asthma,
hypersensitivity
rsensitivity pneumonia and allergic bronchopulmonary
mycoses3.
The fungal spores, mycotoxins and volatiles suspended in the
atmosphere can create health hazards in all fragments of the
population4,5. Microbial volatile organic compounds (MVOCs)
have been detected to be emitted by fungal species of the genera
Penicillium, Aspergillus, Fusarium and Cladosporium
Cladosporium. Most of
the mycotoxins produced by fungi are neurotoxic and
carcinogenic for humans.
The health and well being of the public are influenced by the
quality of outdoor air because of the presence of a variety of
allergenic aero mycospora. Estimation values of their quantity
and type serve as an index of cleanliness of the environment and
adverse effects on human health. Therefore, the aim of present
study
udy is to detect the fungal diversity in the air of railway
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station, Jodhpur, Rajasthan (India). The results of the above
study would be useful in the identification of fungal forms
prevailing in outdoor air responsible for affecting public health.

Materials and methods
Study area: The present study was carried out in the outdoor
environment of Railway Station, Jodhpur to estimate
mycological air pollution during the summer season. The city
has well-established
established rail network connecting it to other major
cities of the country. The public gathering is quite common due
to tourist attractions in Jodhpur. During the study,
meteorological variables like temperature and relative humidity
were also recorded. The temperature and relative humidity of
outdoor air in the summer varied from 32.2-41ºC
32.2
and 41-63%
respectively.
Air sampling and analysis: Air sampling was performed in the
months of March to June covering the summer season by a
passive method using the settle plates. Duplicate Petri plates of
media containing
ng Potato Dextrose Agar (PDA) (HiMedia
Laboratories Limited, Mumbai, India) were exposed in outdoor
air of platforms at about 1.5 m above the surface for a time span
of 30 minutes to reproduce the human breathing zone6. These
plates were incubated at 25oC for 5-7
5 days. Incubation was
followed by the counting of fungal colonies and the total
number of CFU/m³ of air (Colony Forming Units) was
calculated.
Identification: Fungal isolates were identified on the basis of
colonial characteristic features. A Lactophenol-cotton-blue
Lacto
solution was used for the preparation of slides representing
different colonies. Hyphal and spore attributes of these prepared
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slides were microscopically analyzed7,8. During the assessment,
percentage contribution and percentage frequency of fungal
flora were computed9 using the following formula:
Percentage contribution =
Total number of colonies of a species × 100
Total number of colonies of all species
Percentage frequency =
Number of observation in which a species appeared × 100
Total number of observations

Results and discussion
In the present study, the concentration of fungal air spora
averaged between 8.33-35 CFU/m³ during summer season
(March to June) as shown in the Fig. A low level of fungal
colonies was recorded during the summer season on account of
unfavorable relative humidity as well as temperature for
aeromycospora. These findings were in accordance with Prasad
et al.10 The lower extent of the overall airborne fungal count
investigated in the outdoor atmosphere of the railway station is
an indication of good hygienic environmental status. Although
fungal concentration was less in the observed area yet
pathogenic forms were prevalent. Exposure to these pathogenic
airborne spores and their metabolic by-products may cause
serious health issues in humans.
A total of 6 fungal genera representing 10 fungal species which
comprises Aspergillus sp., Alternaria sp., Fusarium sp., Mucor
sp., Penicillium sp. and Rhizopus sp. were isolated from the
sampling location. Previously Sunita et al.11 reported fungal
species such as Aspergillus niger, Aspergillus flavus,
Aspergillus fumigatus, Aspergillus terreus, Alternaria alternata,
Fusarium oxysporum, Mucor sp. Penicillium sp. and Rhizopus
stolonifer in their study. Similarly, Pandian and Sivasakthivel12
isolated fungal species such as Rhizopus stolonifer, Alternaria
alternata, Aspergillus flavus, Aspergillus fumigatus, Aspergillus
niger, Aspergillus terreus and Fusarium oxysporum from the
atmospheric air of Chennai central railway station. Such species
of fungi like Aspergillus niger, Alternaria alternata, Fusarium
sp., Mucor sp., Penicillium sp. and Rhizopus sp. were also
isolated by Ravikala and Nagalakshamma13 from the air of
railway station. Climatic conditions and human activities affect
quantity of fungal spores in the air14.
In the present investigation, highest count of Aspergillus sp.
during summer is in agreement with the fact that spores of this
species are generally well adapted to survival in the lack of
nutrient and water available in the aerosphere15. Similarly
Naruka and Gaur16 also reported the highest count of
Aspergillus sp. in their outdoor study. In the present study
Aspergillus niger was the most prevalent fungal species in the
summer season. Similar results were also observed previously
by Patle and Jadhav17 and Prasad et al.10 Most of the fungal
genera recorded in our studies such as Fusarium, Penicillium
and Aspergillus are relevant as mycotoxin producers besides
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their established role in respiratory allergies18,19. The highest
contribution among the aeromycoflora was recorded by the
fungal genera Aspergillus which is mostly responsible for the
occurrence of aspergillosis, ear and skin infections20.
The maximal percentage contribution were reported by
Aspergillus niger (19.89%) along with Aspergillus fumigatus
(19.35%) followed by Aspergillus flavus (12.36%), Alternaria
alternata (10.21%), Fusarium oxysporum (8.60%), Fusarium
solani (8.06%), Rhizopus stolonifer (7.53%), Aspergillus terreus
(5.38%), Penicillium sp. (5.38%) while the minimal percentage
contribution shown by Mucor sp. (3.22%) (Table-1).
Table-1: Distribution of various fungal species at Railway
Station, Jodhpur in the summer season.
Name of the fungal species

% Contribution

% Frequency

Aspergillus niger

19.89

100

Aspergillus flavus

12.36

100

Aspergillus fumigatus

19.35

100

Aspergillus terreus

5.38

50

Fusarium solani

8.06

100

Fusarium oxysporum

8.60

100

Alternaria alternata

10.21

75

Penicillium sp.

5.38

25

Mucor sp.

3.22

100

Rhizopus stolonifer

7.53

75

The results of the present work reveals that the frequently
occurring airborne fungal species were Aspergillus flavus,
Aspergillus fumigatus, Aspergillus niger, Fusarium solani,
Fusarium oxysporum, Mucor sp. (100%), Alternaria alternata,
Rhizopus stolonifer (75%) while the minimum frequency was
shown by Aspergillus terreus (50%) and Penicillium sp. (25%)
(Table-1).

Conclusion
It is an essential requirement to understand and assess the threat
of outdoor pathogens in the air. There is a necessity to give
attention to the monitoring of the quality and quantity of air
spora. Therefore, this study will be helpful to find out the status
of various types of pathogenic and allergenic fungal species
prevailing in outdoor air and improving the hygienic
environment at railway facilities.
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Figure-1: Total CFU/m³ count of airborne fungi in the summer season (Mean ± S.D.).
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