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ABSTRACT 
Air is most vital component of an environment without which nobody can survive. Today it is a 
well established fact that the different gaseous pollutants, dust pollutants and biological 
pollutants cause air pollution which indicate the ambient air quality. Air pollution has been 
considered a hazard to human health. The gaseous and dust pollutants cause the 
cardiopulmonary diseases while bio pollutants cause the skin and respiratory allergy to human 
being. Present investigation focuses on the ambient air quality and variations in aeromycoflora 
of three different parts of Bhusawal city, India. The ambient air quality was monitor by High 
Volume Sampler and concentration of airborne fungi was examined by petriplate exposure 
method using Czapek Dox Agar. The study was conducted in year 2014. During the study 
period, it was found that the concentrations of SPM and RSPM were high beyond the 
permissible limits at all locations. Many species of fungi isolated from air of these localities. 
Deuteromycotina is dominant group of fungi. Aspergillus was dominant genus at all study 
locations. Many fungal species of economical importance are encountered from the air of the 
study area.  

Key Words : Air quality, Biological pollutants, Cardiopulmonary diseases, Aeromycoflora, 
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INTRODUCTION 

Normal air contains about 78% nitrogen, 21% 
oxygen, 0.93%, argon 0.038% carbon dioxide 
and several other trace gases. Changes in the 
gaseous composition of Earth’s atmosphere 
have become a prime concern for today’s 
world due to human activities.  Vehicles 
represent a major source of air pollutants such 
as, carbonmonoxide (CO), nitrogen dioxide 
(NO2), sulphur dioxide (SO2), and particulate 
matters. Ambient air pollution in several large 
cities of India is the amongst the highest in the 
world.1-4 According to an estimate, dust 
pollutants comprise around 40% of total air 
pollution problem in India.5-8 Vehicular 
pollution contributes to 70% of total air 
pollution in Delhi, 52% in Mumbai and 30%   
in      Calcutta.9,10     Air  carries large number of  

bioparticles (biopollutants) and chemicals, 
which poses burden for the respiratory tract of 
humans. The bioparticles include pollen grains, 
fungal spores, insect debris, plant parts, animal 
danders and mites, etc. Aerobiologists are 
mainly concerned with release, dispersion and 
deposition of spores, interaction of spores with 
each other, pollution, environmental factors 
and their impact on plants, animals and human 
beings. 11,12  
Review of literature 
India and other developing countries have 
experienced a progressive degradation in air 
quality due to industrialization, urbanization, 
lack of awareness, number of motor vehicles, 
use of fuels with poor environmental 
performance, badly maintained poor roads and 
ineffective environmental regulations.13-16 Irma 
Rosas et al. observed daily and seasonal 
variations of airborne fungal spores in Mexico  *Author for correspondence 
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City.13 They found high concentration of fungal 
spores at evening time during rainy and dry 
season and lower concentration at noon during 
rainy season. Three genera were dominant 
namely Cladosporium, Alternaria and 
Aspergillus.17-22 Environmental aeromycology 
constitutes one of the major aspects mainly 
because of the dominance of fungal spores in the 
airspora. 22 The fungal spore constitutes a major 
component of airspora. Some spores of the fungi 
are responsible for allergy, since the spores are 
inhaled and deposited on sensitive mucosa. 23 
Many allergic human diseases such as asthma, 
rhinitis and a range of cardio-respiratory diseases 
are attributed to inhalation of airborne fungal 
spores and pollen grains.24-28 

AIM AND OBJECTIVES 
1. To determine the status of ambient air quality 

at different locations of Bhusawal city. 
2. To   study    the    diversity   of   outdoor  

aeromycoflora at different locations of 
Bhusawal city. 
MATERIAL AND METHODS 

Study area 
Bhusawal  is a city and a municipal 
council in Jalgaon district in the state 
of Maharashtra, India, located at 21°02′50.56″N  
and 75°47′15.99″E  having an average elevation 
of 209 meters (685 feet).  After the detailed 
review of previous literature and work done, a 
detailed survey was done in and around area of 
Bhusawal city, Maharashtra, India. After visiting 
the locations and ground observations of the 
sources of air pollutants and their prone areas, 3 
locations are selected for the present study. These 
locations are heavily traffic and most crowded 
causing air pollution at these locations. The 
locations were :  
1. Nahata College Chowk 
2. Pandurang Theater Chowk  
3. Gandhi Chowk 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      (Where, NCC: Nahata College Chowk, PTC: Pandurang Theater Chowk, GC: Ghandhi Chowk) 

   (Where, NCC : Nahata College Chowk, PTC : Pandurang Theater Chowk. GC : Ghandhi Chowk) 
 

Fig. 1 : Location map, Bhusawal city, Maharashtra, India 
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Monitoring of ambient air quality 
The study was carried out from May to August 
2014 to study ambient air pollution status of 
Bhusawal city with reference to different 
parameters such as SPM, RSPM. Status of air 
quality was determined by ambient air 
monitoring at selected sampling points of 
Bhusawal city. The average air concentration 
was analyzed by sampling every month. The 
status of air pollution was monitored by using 
High Volume Sampler (Envirotech APM 460 BL 
Respirable Dust Sampler-RDS). SPM and RSPM 
samples were collected with the help of high 
volume sampler on cup and glass fiber filter 
paper respectively for 24 hour with air flow rate 
of 1- 1.5 m3 min-1. The difference in initial and 
final weights of the cup and filter paper will give 
the total quantity of SPM and RSPM collected 
over the 24 hr period. 
Monitoring and assessment of atmospheric 
fungi  
Exposed petriplate method was used to 
obtain qualitative and quantitative estimation 
of air borne fungal spores. Czapek Dox Agar 
was used as a nutrient medium. Petriplates 
were exposed to ambient air for 5-7 minute 
and then brought to the laboratory. After 5 
days observed the growth of fungal colonies 

and then recorded the observation. 
Semipermant slides were prepared using 
lacto phenol and cotton blue. The fungi so 
trapped were identified based on the colony 
character, morphological characters, visual 
identification by comparison with reference 
slides, published literatures and culture plate 
identifications. The fungi isolated were 
identified using relevant literature Ellis, 
Subramanium, Tandon etc. 

RESULTS AND DISCUSSION 
Table 1 shows the climatic data of Bhusawal city 
during monitoring period  for the year of 2014 of 
ambient air quality. The data shows, maximum 
average temperature was in the month of June, 
2014 while the average minimum temperature 
was in the month of September. The maximum 
and minimum wind velocity found in the month 
of July and May respectively. As the climatic 
temperature increases the relative humidity 
decreases and vice versa.  Table 2 shows the 
concentrations of suspended particulate matter 
and repairable suspended particulate matter at 
Nahata College Chowk, Pandurang Theater 
Chowk and Ghandhi Chowk during the study 
period. 

Table 1 : Climatic data of study location during monitoring period (Source : 
wordonlinewheather.com) 

S/N Month Avg. Temperature 
(0C) 

Rainfall 
(mm) 

Wind velocity 
(mph) 

Relative humidity 
(%) 

1 May 36.8 0 6.7 21.6 

2 June 37.7 0.02 10.2 32.6 

3 July 32.8 0.16 11.4 52.1 

4 August 28.6 0.26 10.1 70.8 

5 Sept. 27.3 0.37 8.1 77.9 

During the study, the maximum average 
concentration of suspended particulate matter 
was found at Pandurang Theater Chowk and 
minimum average concentration of suspended 
particulate matter was found at Ghandhi 
Chowk. The maximum average concentration 
of respirable suspended particulate matter was 
found at Pandurang Theater Chowk followed 
by Ghandhi chowk and Nahata College 
Chowk.  The concentration of SPM and RSPM  

was high at Pandurang Theater Chowk and 
Ghandhi Chowk in the month of May. In June, 
July, August and September the concentration 
of SPM & RSPM were high at only Pandurang 
Theater Chowk followed by Nahata College 
Chowk and Ghandhi Chowk respectively. The 
concentrations of SPM and RSPM at every 
location found maximum exceed the 
permissible limits of National Ambient Air 
Quality Standards of residential area.(Fig.2) 
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Table 2 :  Concentration of SPM and RSPM during study period for the year 2014 

Monitoring 
Period 

Locations 

   NAAQS Nahata College 
Chowk 

Pandurang 
Theater 
Chowk 

Ghandhi Chowk 

Months 
(2014) 

SPM           
(µg/m

3
) 

RSPM  
(µg/m

3
) 

SPM   
(µg/m

3
) 

RSPM  
(µg/m

3
) 

SPM   
(µg/m

3
) 

RSPM  
(µg/m

3
) 

Residential 
area 

May 978.68 1255.38 1029.06 1446.89 1059.09 1345.72 
RSPM 
(µg/m3) 

60 

June 794.59 1032.53 947.12 1286.25 839.39 1190.47 
July 528.1 843.76 687.36 1028.86 509.07 940.12 
August 582.45 944.77 740.37 1109.37 449.34 817.53 
Sept. 697.79 1098.28 818.27 1202.58 528.22 937.08 SPM 

(µg/m3) 
100 

Average 714.32 1034.94 844.44 1214.79 677.02 1046.18 
SD 179.34 155.96 142.14 161.87 261.98 215.62 

 
Fig. 2 : Concentration of aeromycoflora 

Ambient aeromycoflora 
Table 3 contains the fungal species which 
were found at study area. “+” sign indicates the 
presence of species group while “-”sign 
indicates the absence at that particular location. 
In the present investigation, total 19 species 
belonging to 8 genera were isolated. Out of 
which single genus and species i.e. Mucor 
racemosus is isolated from zygomycotina. 
Theilevia herbarum is from Ascomycotinia. 
Deuteromycotina members are dominant. 17 
species of 6 genera are from this group. Out of 
17 species, 9 species are belonging to 
Aspergillus, 4 species of Penicillium and single 
species of Alternaria, Cladosporium and  
Curvularia fusarium are isolated from the 
ambient air.The maximum numbers of species 
were isolated during month of July from all   
the three localities while minimum numbers of  

species were isolated during September. 
Locality wise maximum numbers of fungi 
were isolated from Pandurang Theater Chowk 
followed by Nahata College Chowk  and 
Ghandhi Chowk respectively. From the above 
observation, it was found that, the Pandurang 
Theater Chowk is most crowded place as many 
shops, commercial market are situated near 
this chowk. There is continues movement of 
many people with their private vehicles. The 
Buses and trucks are also passes from this 
chowk. That is why the maximum 
concentration of SPM, RSPM and 
concentration of atmospheric fungi is also 
maximum in this area. Other study areas, 
Nahata College Chowk and Ghandhi Chowk 
were less traffic area with fewer movements of 
people and vehicle.  
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Table  3 : Concentration of atmospheric fungi at study locations for the year 2014 

S/N Name of the 
fungi 

May June July Aug. Sept. 
N P G N P G N P G N P G N P G 

1 
Alternaria 
alternata 
(Fr.)Keissler 

-- -+ -- -- -+ -- -- + -- -- -+ -- -- -+ -- 

2 
Aspergillus 
atropurpureus 
Zimm 

+ + -- - - -- + + - - + - + - - 

3 A. awamori 
Nakazawa - + - - + + - + + - + - - - - 

4 A.flavipes Bainier 
and Sartory - +++ - - + - - - - + + + - + + 

5 A.flavus Link + + - + + - + + + + + + + + + 

6 
A.micro-virido-
citrinus Cost and 
Lueet 

- ---- - - + - + + - - + - - + - 

7 A.niger Van 
Tieghem + + + + + + + + + + + + + + + 

8 
A.sydowii (Bain 
and Sart.)Thom 
and Church 

+ + - + + - - + - - + - - - - 

9 A.tamarii  Kita - - -- - - - - + - - - - - - - 
10 A.terreus Thom + + - - + - - - - - - - - - - 

11 
Cladosporium 
oxysporum Berk 
and Curt 

+ + + + + + + + + + + + - + + 

12 
Curvularia 
brachyspora 
Boedijn 

-- - - -- - - + - - + - - - - - 

13 Fusarium 
dimerum Penzig + + + + + - + + + - + + + + - 

14 Mucor racemosus 
Fresen. - + - - + - - + - + + - - + - 

15 Penicillium 
charlesii Smith - -- -

+ - - - - - - - - - - - - 

16 P. citrinum Thom - -+ -- - - -- - - - - - - - - - 

17 P.decumbens 
Thom - - - - - -

+ - - - - - - - - - 

18 P.simplicissimum 
(Oudemans)Thom - -+ - - - -- - -+ - - - - - - - 

19 
Theilevia 
herbarum (Pers.) 
Link ex Fries 

- + + + - - + + - + + - - + - 

20 Sterile mycelium 
(Black) - - - - + - - + + + + - + + - 

            Total 7 13 5 6 11 4 8 14 6 8 12 5 5 9 4 
(Where, N-Nahata College Chowk, P-Pandurang Theater Chowk, G-Ghandhi Chowk) 
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Hence the concentration of SPM, RSPM and 
atmospheric fungi were low as compare to 
Pandurand Theater Chowk. But the 
concentration of SPM and RSPM exceed the 
permissible limits in these areas. 

CONCLUSION 
The observed ambient air quality was high at 
all locations beyond the National Ambient Air 
Quality Standards. The concentration of SPM 
and RSPM were high in the month of May 
followed by June, July and August, 2014. In 
August SPM was within permissible limits at 
Gandhi Chowk.From the obtained data of 
atmospheric fungi, it can be concluded that 
great diversity of fungi was observed in 
ambient air of all three study locations. 
Deuteromycotina forms and Aspergillus were 
dominant in airspora. Distinct variation 
observed during monitoring period. Maximum 
number of fungi occurred during July and 
August & minimum number of fungi occurred 
during May. From this observation we can 
conclude that temperature affects the 
concentration of atmospheric fungi. 
Aspergillus species were dominant at every 
study location.  
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