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Seasonal Dynamics and Statistical Patterns of Indoor-Outdoor Aeromycoflora in a Rural Primary Health Centre (Baghera), Chhattisgarh

Abstract
Airborne fungal contamination poses significant public health risks in healthcare settings, particularly in primary health centres serving rural and semi-urban populations. The present study investigated the seasonal distribution, diversity, and statistical variation of aeromycoflora at the Primary Health Centre (PHC), Baghera, Durg, Chhattisgarh, over a one-year period (March 2022–February 2023). Air samples from indoor and outdoor environments were collected using the settle plate technique and analyzed season-wise. A total of 54 fungal taxa indoors and 48 taxa outdoors, belonging to Zygomycotina, Ascomycotina, Basidiomycota, and anamorphic fungi, were recorded. Anamorphic fungi dominated both environments, contributing more than 70% of indoor and approximately 65% of outdoor fungal populations. The rainy and winter seasons showed relatively higher fungal abundance compared to summer. Dominant fungi included Cladosporium oxysporum, Cladosporium cladosporioides, Alternaria alternata, Aspergillus niger, Fusarium oxysporum, and Candida albicans. The detection of allergenic and clinically important fungi, including Candida, Aspergillus, and dermatophytes, highlights potential health risks in healthcare environments. While ANOVA revealed no significant seasonal differences, but confirmed year-round persistence. This study provides essential baseline data for aeromycological assessment in primary healthcare facilities and emphasizes the need for routine air quality monitoring and effective environmental management strategies.
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1. Introduction 
[bookmark: _Hlk216723490]The atmospheric environment consists of a complex mixture of suspended particulate matter known as aerosols, which include both living and non-living components (Cauwet, 1981). Aerosols originate from natural processes such as evaporation, soil disturbance, and biological emissions, as well as from anthropogenic activities including urbanization and industrialization (Chaturvedi et al., 2023). These particles comprise dust, smoke, pollen grains, microorganisms, and fungal spores (Heikkinen et al., 2004). When biological entities occur in an aerosolized form, they are referred to as bioaerosols, which significantly influence environmental quality and public health. Among bioaerosols, fungi are the most abundant and widely distributed airborne microorganisms, contributing substantially to atmospheric pollution (Kakde, 2012). Airborne fungal spores and fragments are continuously released into the atmosphere and can remain suspended for extended periods, facilitating long-distance dispersal. Fungal bioaerosols are responsible for a wide range of infectious and allergic diseases affecting humans, animals, and plants. Their inhalation has been strongly associated with respiratory tract infections, bronchial asthma, allergic rhinitis, hypersensitivity pneumonitis, and other immunological disorders (Dey et al., 2019; Ghosh et al., 2022).
According to the World Health Organization (WHO), indoor dampness and mould are significant risk factors for respiratory and allergic diseases, particularly in sensitive environments such as healthcare facilities, emphasizing the need for routine monitoring of airborne fungi (WHO, 2009). Airborne mycoflora are dispersed through the atmosphere and eventually deposited on surfaces such as leaves, soil, building materials, and medical equipment. Upon settling on a suitable substrate or host, fungal spores germinate and form specialized structures such as haustoria, enabling them to establish infection and complete their life cycle (Richa et al., 2025). This process leads to various fungal diseases affecting plants, animals, and humans. In healthcare environments, the presence of pathogenic and opportunistic fungi in indoor air is of particular concern, as these settings are frequented by patients with compromised immunity, making them highly vulnerable to airborne infections (Bonadonna et al., 2021).
Environmental and meteorological factors exert a strong influence on the population density and diversity of aeromycoflora. Parameters such as temperature, relative humidity, rainfall, and wind speed directly affect fungal growth, sporulation, and dispersal mechanisms (Sevindik & Tosunoglu, 2025). Seasonal variations play a crucial role in determining atmospheric fungal abundance, with moderate temperatures and adequate humidity generally favouring fungal proliferation, while excessively high temperatures tend to inhibit growth and survival of spores (Bhatt et al., 2024). 
Despite the growing recognition of aeromycoflora as a public health concern, systematic studies addressing seasonal variation and quantitative statistical assessment of airborne fungi in primary healthcare facilities, particularly in central India and the Chhattisgarh region, remain limited (Dash et al., 2016; Bamotra et al., 2025). Most available studies focus on urban hospitals or residential environments, leaving a significant gap in understanding the aeromycological profile of primary health centres that cater to rural and semi-urban populations. 
Hence, for the investigation of aeromycoflora, Primary Health Centre (PHC), Baghera, situated in Durg district of Chhattisgarh (Fig. 1), was chosen, which serves as an important public healthcare facility catering to a large population. The centre records a high daily patient influx of approximately 80–100 individuals and is located in close proximity to public utilities, a government school, and a vegetable market, resulting in continuous human movement and increased environmental contamination. These factors collectively favour the accumulation, circulation, and persistence of airborne fungal spores within the health centre premises. The indoor air quality of such healthcare settings is influenced by multiple factors, including outdoor aeromycoflora, ventilation efficiency, human activity, and structural characteristics of the building. In this context, the present investigation was undertaken to analyze the seasonal variation, diversity, and concentration of aeromycoflora at the PHC, Baghera, with particular emphasis on correlating fungal abundance with environmental parameters. Additionally, statistical analyses were employed to evaluate seasonal differences and distribution patterns of airborne fungi. The outcomes of this study are expected to provide valuable baseline data for aeromycological assessment in primary healthcare environments and to aid in formulating effective strategies for improving indoor air quality and reducing potential health risks associated with airborne fungal exposure.
2. Methodology
2.1 Study site
Aeromycoflora were collected from the Primary Health Centre, Baghera (21.1991° N and 81.2589° E), Durg, India (Fig. 1), covering both indoor and outdoor environments to evaluate seasonal and spatial variations in fungal distribution. The diversity and abundance of aeromycoflora were assessed over a one-year study period from March 2022 to February 2023 to monitor fungal diversity and frequency across all seasons. The investigation encompassed three distinct seasons, namely summer (March-June), rainy (July-October), and winter (November-February).
[image: ]
Fig.1 Study site of aeromycoflora (Baghera, Durg)
2.2 Sampling procedure
Airborne fungal spores were sampled from both indoor and outdoor environments using the settle plate (gravity plate) technique as described by Banerjee et al. (1987). Sterile Petri plates containing potato dextrose agar (PDA) supplemented with streptomycin were used to suppress bacterial growth. The plates were exposed in the sampling site for 15-20 minutes at a height of more than 1 meter above ground level. Sampling was conducted in triplicate to ensure reproducibility. Following exposure, the plates were sealed with parafilm, placed in sterile bags, and transported to the laboratory for further analysis. The cultures were incubated at 27-30 °C for 3-5 days. Distinct fungal colonies were subcultured onto fresh PDA plates prior to colony overlap to obtain pure cultures. The isolated fungi were maintained on PDA slants and preserved under refrigerated conditions for subsequent identification and analysis.
2.3 Identification of fungal isolates
In identifying fungal isolates, microscopic and macroscopic characteristics were employed. After 72 h of incubation, such physical characteristics as colony colour, shape and appearance were observed and recorded. A smear of each colony was prepared and stained with lactophenol cotton blue and viewed under a microscope. The fungal species were identified by comparison with Humber, 1997; Dugan, 2006; Chakraborty et al., 2003 and Khan et al., 2009. 
2.4 Statistical analysis
The data obtained on the diversity and abundance of aeromycoflora across different seasons were subjected to one-way analysis of variance (ANOVA) to determine statistically significant differences among seasonal mean values.
3. Results and discussion
3.1 Diversity and taxonomic composition of aeromycoflora
The aeromycological survey conducted at the Primary Health Centre (PHC), Baghera, Durg, during March 2022-February 2023 revealed a rich and diverse fungal community in both indoor and outdoor environments. A total of 54 fungal taxa were recorded indoors and 48 taxa outdoors, representing four major fungal groups, namely Zygomycotina, Ascomycotina, Basidiomycota, and Anamorphic fungi, along with Mycelia sterilia.
Among these groups, anamorphic fungi showed clear dominance at both sampling sites. Indoors, anamorphic fungi contributed more than 70% of the total fungal colonies, while outdoors they accounted for approximately 65% of the total fungal population, reflecting their efficient airborne dispersal and ecological adaptability. Similar dominance of anamorphic fungi has been widely reported in aeromycological studies, particularly in hospital and indoor environments, where genera such as Aspergillus, Cladosporium, Alternaria, and Penicillium frequently constitute the major share of airborne fungi (Dash et al., 2016; Summerbell & Scott, 2025). Their prevalence is mainly attributed to high conidial production, small spore size, and tolerance to environmental stress, enabling prolonged suspension in air and continuous presence across seasons (Kour et al., 2025).
3.2 Seasonal distribution of indoor aeromycoflora
In the indoor aeromycoflora, season-wise numerical variation was observed, although fungi were present throughout the year (Table 1). The rainy season (July–October) recorded the highest number of fungal colonies, followed by the winter season (November–February), while the summer season (March–June) showed comparatively lower counts.
Among indoor isolates, Cladosporium oxysporum was the most dominant species, contributing 45 colonies, which accounted for 13.11% within its fungal class and 9.71% of the total indoor fungal population. This was followed by Cladosporium cladosporioides, which recorded 37 colonies and contributed 10.78% to its class and 7.99% to the total indoor fungi, while Alternaria alternata showed 36 colonies, a 100% frequency of occurrence, and occupied 7.77% of the total indoor aeromycoflora. The dominance of Cladosporium and Alternaria species in indoor air has been consistently reported in aeromycological studies, particularly in hospital and healthcare environments, as these fungi produce abundant dry conidia that are easily dispersed and remain airborne for long periods (Belizario et al., 2021; Barnes & Hershey, 2025). Their prevalence indoors is further influenced by favourable microclimatic conditions such as moderate humidity, limited air circulation, and continuous human movement, which facilitate spore resuspension. Moreover, both genera are well-known aeroallergens and have been associated with respiratory allergies and asthma, highlighting their importance in indoor air quality assessment and potential health risk evaluation (Kour et al., 2025).
The genus Aspergillus was well represented indoors, with Aspergillus flavus (19 colonies; 4.10%), A. niger (15 colonies; 3.23%), and A. versicolor (11 colonies; 2.37%) being frequently isolated. These fungi were most abundant during the rainy and winter seasons, likely due to elevated humidity and moderate temperatures that favour sporulation and spore survival (Odebode et al., 2020). Clinically important fungi were also detected in indoor air. Candida albicans contributed 18 colonies (3.88%), while dermatophytic fungi such as Trichophyton rubrum (8 colonies; 1.72%), T. mentagrophyte (6 colonies; 1.29%), and Microsporum audouinii (5 colonies; 1.07%) were recorded intermittently. The occurrence of these fungi in indoor air is of particular concern in healthcare settings, as they are commonly associated with opportunistic infections, cutaneous mycoses, and nosocomial transmission, especially among immunocompromised patients (Borman & Summerbell, 2015). Similar findings have been reported from hospital-based aeromycological studies, where Candida and dermatophytes were attributed to human occupancy, skin shedding, patient movement, and inadequate ventilation, which facilitate their persistence and recirculation in indoor environments (Wollina et al., 2022). Their intermittent yet consistent presence highlights the potential role of indoor air as a secondary reservoir for clinically relevant fungi, underscoring the need for routine air quality monitoring and effective infection control measures in primary healthcare facilities.
3.3 Seasonal distribution of outdoor aeromycoflora
Outdoor air exhibited more fungal colony count than indoor air, reflecting the influence of surrounding soil, vegetation, organic debris, and human activity (Table 2). Similar to indoor observations, the rainy season recorded more fungal load, followed by winter, whereas summer showed reduced fungal counts.
The most dominant outdoor species was Candida albicans, contributing 30 colonies, which accounted for 45.45% of the Ascomycotina group and 11.02% of the total outdoor fungal population. Its high prevalence in outdoor air may be attributed to intense human activity, disposal of organic waste, and continuous shedding from human and animal sources in the surroundings of the Primary Health Centre. Similar dominance of Candida species in outdoor aeromycological studies has been reported near hospitals and densely populated areas, where anthropogenic influence plays a significant role in shaping fungal distribution (Adams et al., 2013). Among anamorphic fungi, Aspergillus niger contributed 17 colonies (6.25%), followed by Fusarium oxysporum with 16 colonies (5.88%), Cladosporium cladosporioides (14 colonies; 5.14%), and Cladosporium oxysporum (14 colonies; 5.14%). The dominance of these genera is commonly reported in outdoor air due to their saprophytic nature, prolific sporulation, and strong association with soil, decaying vegetation, and plant debris (O’Gorman & Fuller, 2008; Nannu Shankar et al., 2024). Their consistent detection indicates that the outdoor environment acts as a major reservoir of airborne fungi, which may directly influence indoor air quality through air exchange and human movement.
Other frequently encountered outdoor fungi included Aspergillus fumigatus (11 colonies; 4.04%), Penicillium chrysogenum (9 colonies; 3.30%), and Trichophyton mentagrophyte (10 colonies; 3.67%). The consistent occurrence of these species across multiple seasons reflects their strong ecological adaptability and efficient airborne dispersal. Aspergillus fumigatus and Penicillium chrysogenum are common saprophytes associated with soil and decaying organic matter, while the presence of T. mentagrophyte in outdoor air may be linked to human and animal activity in the surrounding area (Alam et al., 2022; Najjar, 2024). Similar seasonal persistence of these fungi has been reported in outdoor aeromycological studies, indicating their role as stable components of the ambient fungal community.









Table 1. Seasonal variation in aeromycoflora in the indoor site (Baghera) of Durg city, investigated during the year 2022-2023
	S.NO
	Name of the Isolates
	Summer Season
	Rainy Season
	Winter Season
	Total No.of Fungal Colonies
	% Frequency of Colony Occurrence
	% Contribution in fungal class
	% Contribution in total Fungal Class

	
	
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	
	
	
	

	CLASS ZYGOMYCOTINA

	1.
	Cunnighamella saisamornae
	-
	-
	-
	-
	-
	-
	1
	-
	-
	1
	-
	-
	2
	16.66%
	11.76%
	0.43%

	2.
	Mucor
	2
	1
	2
	-
	2
	2
	-
	-
	-
	3
	2
	1
	15
	66.66%
	88.23%
	3.23%

	CLASS ASCOMYCOTINA

	3.
	Botrytis cinera
	-
	-
	-
	-
	-
	-
	-
	1
	-
	1
	1
	-
	3
	25.00%
	3.48%
	0.64%

	4.
	Candida albicans
	-
	-
	2
	-
	1
	2
	-
	6
	2
	5
	-
	-
	18
	50.00%
	20.93%
	3.88%

	5.
	Cladophiodophora bantianna
	-
	-
	-
	-
	-
	2
	-
	1
	-
	3
	-
	-
	6
	25.00%
	6.97%
	1.29%

	6.
	Emmonsia pasteuriana
	-
	-
	1
	2
	-
	-
	-
	-
	-
	-
	2
	1
	6
	33.33%
	6.97%
	1.29%

	7.
	Engyodontium Rectidentatum
	-
	-
	-
	-
	1
	-
	-
	2
	-
	-
	1
	2
	6
	33.33%
	6.97%
	1.29%

	8.
	Microsporum audouini
	-
	2
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	5
	16.66%
	5.81%
	1.07%

	9.
	Microsporum canis
	-
	-
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-
	1
	8.33%
	1.16%
	0.21%

	10.
	Microsporum gypseum
	-
	1
	-
	-
	-
	-
	1
	2
	-
	1
	2
	-
	7
	41.66%
	8.13%
	1.51%

	11.
	Neoscytalidium dimidiatum
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	1
	8.33%
	1.16%
	0.21%

	12.
	Ovatospora brasiliensis
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	8.33%
	1.16%
	0.21%

	13.
	Pseudo Aureobasidium Arachidicola
	-
	-
	-
	-
	2
	-
	3
	1
	1
	1
	-
	-
	8
	41.66%
	9.30%
	1.72%

	14.
	Scedosporium prolificance
	-
	-
	1
	-
	2
	1
	-
	-
	-
	-
	2
	1
	7
	41.66%
	8.13%
	1.51%

	15.
	Trichophyton mentagnophyte
	-
	-
	1
	-
	1
	-
	1
	-
	1
	-
	-
	2
	6
	41.66%
	6.97%
	1.29%

	16.
	Trichophyton rubrum
	2
	-
	-
	2
	-
	-
	-
	2
	-
	1
	1
	-
	8
	41.66%
	9.30%
	1.72%

	17.
	Trichophyton tonsurance
	-
	-
	-
	-
	-
	-
	1
	-
	1
	1
	-
	-
	3
	25.00%
	3.48%
	0.64%

	CLASS BASIDIOMYCOTA

	18.
	Phanerodontia Chrysosporium
	-
	-
	1
	-
	-
	-
	1
	2
	-
	2
	-
	-
	6
	33.33%
	54.54%
	1.29%

	19.
	Trametes ljubarskyi
	1
	-
	-
	-
	-
	2
	-
	1
	-
	1
	-
	-
	5
	33.33%
	45.45%
	1.07%

	CLASS ANAMORPHIC FUNGI

	20.
	Acremonium sp.
	-
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-
	-
	1
	8.33%
	0.29%
	0.21%

	21.
	Alternaria alternata
	3
	1
	4
	3
	4
	3
	2
	1
	2
	8
	4
	1
	36
	100.00%
	10.49%
	7.77%

	22.
	Alternaria brassicae
	-
	-
	-
	-
	-
	1
	-
	-
	1
	2
	-
	-
	4
	25.00%
	1.16%
	0.86%

	23.
	Alternaria citri
	-
	-
	-
	-
	-
	-
	-
	2
	-
	-
	-
	3
	5
	16.66%
	1.45%
	1.07%

	24.
	Alternaria solini
	1
	-
	-
	-
	-
	-
	-
	-
	-
	3
	4
	-
	8
	25.00%
	2.33%
	1.72%

	25.
	Aspergillus flavous
	2
	1
	2
	-
	3
	2
	2
	-
	-
	7
	-
	-
	19
	58.33%
	5.53%
	4.10%

	26.
	Aspergillus fumigatus
	-
	-
	3
	-
	-
	1
	-
	-
	1
	1
	-
	1
	7
	41.66%
	2.04%
	1.51%

	27.
	Aspergillus galacus
	-
	1
	-
	-
	2
	-
	-
	-
	-
	1
	-
	-
	4
	25.00%
	1.16%
	0.86%

	28.
	Aspergillus nigar
	-
	1
	3
	-
	-
	-
	-
	3
	4
	4
	-
	-
	15
	41.66%
	4.37%
	3.23%

	29.
	Aspergillus ochraceus
	-
	-
	-
	-
	-
	-
	2
	3
	-
	-
	-
	2
	7
	25.00%
	2.04%
	1.51%

	30.
	Aspergillus oryzae
	-
	-
	-
	-
	-
	1
	-
	-
	2
	2
	-
	-
	5
	25.00%
	1.45%
	1.07%

	31.
	Aspergillus parasiticus
	-
	-
	-
	2
	-
	1
	-
	-
	2
	-
	-
	2
	7
	33.33%
	2.04%
	1.51%

	32.
	Aspergillus steynii
	-
	-
	-
	-
	-
	1
	-
	4
	3
	2
	-
	-
	10
	33.33%
	2.91%
	2.15%

	33.
	Aspergillus terrus
	-
	-
	-
	-
	-
	-
	-
	4
	-
	-
	2
	1
	7
	25.00%
	2.04%
	1.51%

	34.
	Aspergillus versicolor
	-
	-
	7
	-
	1
	-
	2
	-
	-
	1
	-
	-
	11
	33.33%
	3.20%
	2.37%

	35.
	Cladosporium cladosporida
	2
	2
	3
	2
	1
	-
	-
	4
	-
	15
	10
	-
	37
	58.33%
	10.78%
	7.99%

	36.
	Cladosporium herbarum
	-
	-
	-
	-
	1
	-
	3
	-
	4
	5
	-
	-
	13
	33.33%
	3.79%
	2.80%

	37.
	Cladosporium oxysporum
	-
	-
	-
	-
	-
	-
	-
	-
	-
	10
	30
	5
	45
	25.00%
	13.11%
	9.71%

	38.
	Cladosporium tenuissium
	-
	-
	-
	-
	-
	2
	-
	-
	1
	-
	4
	-
	7
	25.00%
	2.04%
	1.51%

	39.
	Curvularia alcornii
	-
	-
	-
	-
	-
	2
	1
	-
	2
	2
	2
	2
	11
	50.00%
	3.20%
	2.37%

	40.
	Curvularia lunata
	2
	1
	5
	1
	1
	1
	3
	2
	3
	-
	-
	4
	23
	83.33%
	6.70%
	4.96%

	41.
	Fusarium delphinoides
	-
	-
	-
	-
	-
	-
	3
	2
	-
	-
	1
	1
	7
	33.33%
	2.04%
	1.51%

	42.
	Fusarium equisiti
	-
	-
	2
	-
	-
	-
	-
	-
	1
	-
	-
	-
	3
	16.66%
	0.87%
	0.64%

	43.
	Fusarium incarnatum
	1
	-
	-
	-
	-
	-
	-
	1
	-
	2
	1
	1
	6
	41.66%
	1.74%
	1.29%

	44.
	Fusarium oxysporum
	-
	1
	2
	-
	-
	-
	-
	2
	-
	1
	2
	2
	10
	50.00%
	2.91%
	2.15%

	45.
	Fusarium solini
	-
	-
	-
	-
	-
	1
	3
	-
	1
	-
	-
	-
	5
	25.00%
	1.45%
	1.07%

	46.
	Penicillium chrysogenum
	-
	-
	2
	-
	2
	-
	-
	-
	-
	1
	-
	1
	6
	33.33%
	1.74%
	1.29%

	47.
	Penicillium citrium
	1
	-
	-
	-
	-
	1
	-
	-
	-
	-
	3
	1
	6
	33.33%
	1.74%
	1.29%

	48.
	Penicillium notatum
	-
	-
	-
	-
	-
	-
	-
	-
	1
	1
	1
	-
	3
	25.00%
	0.87%
	0.64%

	49.
	Penicillium rubens
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-
	3
	16.66%
	0.87%
	0.64%

	50.
	Penicillium petrophilum
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	8.33%
	0.58%
	0.43%

	51.
	Trichoderma harzianum
	-
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	16.66%
	0.58%
	0.43%

	52.
	Trichoderma longibrachiatum
	-
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	-
	1
	8.33%
	0.29%
	0.21%

	53.
	Trichoderma viridie
	-
	-
	2
	-
	-
	-
	-
	-
	-
	1
	-
	4
	7
	25.00%
	2.04%
	1.51%

	Mycelia sterile

	54.
	Mycelia sterile
	-
	-
	-
	-
	-
	1
	2
	1
	-
	1
	-
	1
	6
	41.66%
	100%
	1.29%



Table 2. Seasonal variation in aeromycoflora in the outdoor site (Baghera) of Durg city, investigated during the year 2022-2023
	S.NO.
	Name of the Isolates
	Summer Season
	Rainy Season
	Winter Season
	Total No.of Fungal Colonies
	% Frequency of Colony Occurrence
	% contribution in fungal class
	% Contribution in total Fungal Class

	
	
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	
	
	
	

	CLASS ZYGOMYCOTINA

	1.
	Cunnighamella saisamornae
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	1
	8.33%
	25.00%
	0.36%

	2.
	Mucor
	-
	-
	1
	-
	-
	-
	-
	1
	-
	1
	-
	-
	3
	25.00%
	75.00%
	1.10%

	 CLASS ASCOMYCOTINA

	3.
	Botrytis cinera
	-
	1
	-
	-
	1
	-
	-
	-
	-
	-
	1
	-
	3
	25.00%
	4.54%
	1.10%

	4.
	Candida albicans
	1
	3
	-
	5
	2
	-
	-
	2
	-
	3
	4
	10
	30
	66.66%
	45.45%
	11.02%

	5.
	Emmonsia pasteuriana
	-
	-
	-
	-
	1
	-
	-
	-
	-
	-
	-
	1
	2
	16.66%
	3.03%
	0.73%

	6.
	Engyodontium Rectidentatum
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	1
	8.33%
	1.51%
	0.36%

	7.
	Microsporum audouini
	1
	-
	-
	2
	-
	-
	-
	2
	2
	-
	1
	1
	9
	50.00%
	13.63%
	3.30%

	8.
	Microsporum canis
	-
	-
	-
	-
	-
	1
	1
	-
	-
	-
	-
	-
	2
	16.66%
	3.03%
	0.73%

	9.
	Ovatospora brasiliensis
	-
	1
	-
	-
	-
	-
	-
	1
	-
	1
	-
	-
	3
	25.00%
	4.54%
	1.10%

	10.
	Trichophyton mentagnophyte
	-
	-
	-
	2
	2
	1
	1
	2
	-
	-
	1
	1
	10
	58.33%
	15.15%
	3.67%

	11.
	Trichophyton rubrum
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	1
	8.33%
	1.51%
	0.36%

	12.
	Trichophyton tonsurance
	2
	-
	-
	-
	-
	1
	1
	-
	-
	1
	-
	-
	5
	33.33%
	7.57%
	1.83%

	 CLASS BASIDIOMYCOTA

	13.
	Trametes ljubarskyi
	-
	-
	-
	-
	-
	1
	1
	-
	-
	-
	3
	1
	6
	33.33%
	100%
	2.20%

	 CLASS ANAMORPHIC FUNGI

	14.
	Acremonium sp.
	1
	-
	-
	-
	-
	1
	-
	1
	-
	-
	-
	1
	4
	33.33%
	2.08%
	1.47%

	15.
	Alternaria alternata
	-
	-
	2
	-
	-
	-
	-
	-
	-
	1
	-
	4
	7
	25.00%
	3.64%
	2.57%

	16.
	Alternaria citri
	-
	-
	-
	-
	1
	-
	1
	-
	-
	-
	-
	-
	2
	16.66%
	1.04%
	0.73%

	17.
	Alternaria solini
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	8.33%
	0.52%
	0.36%

	18.
	Aspergillus flavous
	2
	1
	2
	-
	-
	-
	-
	1
	1
	-
	1
	1
	9
	58.33%
	4.68%
	3.30%

	19.
	Aspergillus fumigatus
	1
	1
	-
	1
	2
	1
	1
	-
	-
	2
	2
	-
	11
	66.66%
	5.72%
	4.04%

	20.
	Aspergillus galacus
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	1
	8.33%
	0.52%
	0.36%

	21.
	Aspergillus nigar
	-
	-
	4
	-
	2
	2
	2
	2
	1
	1
	3
	-
	17
	66.66%
	8.85%
	6.25%

	22.
	Aspergillus ochraceus
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-
	-
	1
	3
	16.66%
	1.56%
	1.10%

	23.
	Aspergillus oryzae
	-
	-
	-
	1
	-
	1
	1
	2
	2
	-
	-
	-
	7
	41.66%
	3.64%
	2.57%

	24.
	Aspergillus parasiticus
	-
	-
	-
	-
	-
	-
	-
	1
	-
	1
	-
	-
	2
	16.66%
	1.04%
	0.73%

	25.
	Aspergillus steynii
	-
	-
	-
	-
	-
	-
	-
	2
	-
	-
	-
	-
	2
	8.33%
	1.04%
	0.73%

	26.
	Aspergillus terrus
	-
	-
	-
	-
	1
	-
	-
	-
	4
	-
	-
	-
	5
	16.66%
	2.60%
	1.83%

	27.
	Aspergillus versicolor
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	1
	3
	16.66%
	1.56%
	1.10%

	28.
	Cladosporium cladosporida
	3
	2
	-
	1
	2
	2
	2
	2
	-
	-
	-
	-
	14
	58.33%
	7.29%
	5.14%

	29.
	Cladosporium herbarum
	-
	-
	-
	-
	-
	-
	-
	3
	-
	-
	-
	2
	5
	16.66%
	2.60%
	1.83%

	30.
	Cladosporium oxysporum
	2
	-
	2
	-
	-
	-
	-
	1
	-
	-
	9
	-
	14
	33.33%
	7.29%
	5.14%

	31.
	Cladosporium tenuissium
	-
	1
	-
	2
	-
	1
	1
	-
	-
	3
	2
	2
	12
	58.33%
	6.25%
	4.41%

	32.
	Curvularia lunata
	-
	-
	3
	-
	-
	-
	-
	2
	-
	-
	-
	-
	5
	16.66%
	2.60%
	1.83%

	33.
	Fusarium delphinoides
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	-
	1
	8.33%
	0.52%
	0.36%

	34.
	Fusarium equisiti
	-
	1
	-
	-
	1
	-
	-
	2
	-
	-
	-
	2
	6
	33.33%
	3.12%
	2.20%

	35.
	Fusarium incarnatum
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1
	-
	3
	16.66%
	1.56%
	1.10%

	36.
	Fusarium oxysporum
	3
	-
	-
	1
	2
	2
	2
	-
	1
	2
	2
	1
	16
	75.00%
	8.33%
	5.88%

	37.
	Fusarium solini
	-
	-
	2
	-
	1
	-
	-
	-
	-
	-
	-
	-
	3
	16.66%
	1.56%
	1.10%

	38.
	Fusarium verticilloides
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	1
	8.33%
	0.52%
	0.36%

	39.
	Penicillium chrysogenum
	2
	1
	-
	-
	1
	-
	-
	-
	1
	2
	-
	2
	9
	50.00%
	4.68%
	3.30%

	40.
	Penicillium citrium
	1
	-
	-
	-
	2
	1
	1
	1
	-
	1
	-
	1
	8
	58.33%
	4.16%
	2.94%

	41.
	Penicillium notatum
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	3
	16.66%
	1.56%
	1.10%

	42.
	Penicillium rubens
	-
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	1
	3
	16.66%
	1.56%
	1.10%

	43.
	Penicillum petrophilum
	-
	-
	-
	-
	-
	1
	-
	1
	-
	-
	-
	-
	2
	16.66%
	1.04%
	0.73%

	44.
	Periconia byssoides
	-
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	8.33%
	1.04%
	0.73%

	45.
	Trichoderma harzianum
	-
	-
	-
	1
	-
	-
	-
	-
	2
	1
	-
	2
	6
	33.33%
	3.12%
	2.20%

	46.
	Trichoderma longibrachiatum
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-
	4
	16.66%
	2.08%
	1.47%

	47.
	Trichoderma viridie
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	1
	8.33%
	0.52%
	0.36%

	 Mycelia sterilia

	48.
	Mycelia sterilia
	-
	-
	2
	-
	1
	-
	-
	1
	-
	-
	-
	-
	4
	25.00%
	100%
	1.47%





3.4 Comparison between indoor and outdoor aeromycoflora of the study site
A comparative analysis revealed that the most dominant indoor fungal species were also present outdoors, indicating that outdoor air serves as the primary source of indoor fungal contamination. For instance, Cladosporium oxysporum, C. cladosporioides, Alternaria alternata, Aspergillus flavus, and Candida albicans were consistently recorded at both sites. However, certain fungi, such as Candida albicans (3.88% indoors vs. 11.02% outdoors) and dermatophytes, showed relatively higher persistence indoors, suggesting additional contributions from human occupancy, patient movement, and indoor microclimatic conditions.
3.5 Health implications and environmental significance
The continuous detection of allergenic fungi such as Cladosporium and Alternaria, toxigenic species like Aspergillus flavus, opportunistic pathogens such as Candida albicans, and dermatophytes (Trichophyton and Microsporum) poses potential health risks within the PHC environment (Viegas et al., 2015; Alam et al., 2022). Regular exposure to these airborne fungi may contribute to allergic disorders, respiratory infections, and opportunistic fungal diseases, particularly among immunocompromised patients (Alam et al., 2022; Hameed, 2024).
3.6 Statistical analysis of seasonal variation (ANOVA)
To statistically validate seasonal differences, one-way ANOVA was applied separately to indoor and outdoor datasets. For the indoor site, the ANOVA yielded an F-value of 1.136 with a P-value of 0.32. Since the P-value exceeded the standard significance level of 0.05, the seasonal variation in indoor aeromycoflora was not statistically significant, indicating that fungal spores were present consistently throughout the year despite seasonal fluctuations in abundance. Similarly, the outdoor site showed an F-value of 1.653 with a P-value of 0.195, which was also statistically non-significant. These results confirm that although higher fungal counts were observed during rainy and winter seasons, season alone did not exert a statistically significant effect on overall fungal distribution.
4. Conclusion
The present study highlights the seasonal distribution and statistical characteristics of aeromycoflora at the Primary Health Centre (PHC), Baghera, Durg, Chhattisgarh. A diverse and persistent airborne fungal community was observed in both indoor and outdoor environments, with anamorphic fungi dominating throughout the year. Higher fungal abundance was recorded during the rainy and winter seasons; however, statistical analysis showed that seasonal variations were not significant, indicating continuous fungal presence irrespective of season. The consistent detection of dominant and clinically important fungi such as Cladosporium, Alternaria, Aspergillus, Fusarium, and Candida albicans underscores the influence of environmental conditions and human activity on fungal distribution. The close similarity between indoor and outdoor fungal profiles suggests that outdoor air is a major contributor to indoor aeromycoflora. These findings emphasize the importance of regular aeromycological monitoring and effective air-quality management in primary healthcare facilities to reduce potential health risks associated with airborne fungal exposure.
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