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ABSTRACT: : A systematic aeromycological survey at Satpur Industrial Area was carried out during
December 2013 to December 2015. This study was carried out for the analysis of fungal spores and to
correlate it with the allergy in the individuals a total 59 species were recorded during the study period. In
the present investigation Aspergillus spores was dominant followed by Cladosporium, Penicillium,
Alternanria, Fusarium etc. This air borne fungi are one of the important agents responsible for triggering
allergic reaction such as allergic asthma, allergic rhinitis, fever, and dermatitis. High prevalence of this
allergenic airborne fungi showed that people living in that area suffering from various allergic diseases.
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Introduction -

The present investigation carried out near Prakash Bakery at Satpur Industrial area in Nashik (India). This is
Industrial heart for Nashik, as many major industries are located around this area. The aim of the
investigation is to find out the allergic reactions in the individuals due to fungal spores. Allergy means a
state of hypersensitivity induced by exposure to particular allergen resulting in harmful immunologic
reactions on subsequent exposures. An allergic reactions occurs when the immune system overreacts to a
harmless substance known as allergen. Specific changes to the immune system in some immune deficiency
diseases may increase the risk of developing allergies.

Fungal spores are considered as important causes respiratory allergies. Few investigations are focused on
the relationship between airborne spores and allergic diseases. Ascomycets, Basidiomycets,
Deuteromycetes, are the major fungal groups that constitute major allergic air borne fungal spore which
produce allergens and elicit allergic reactions, The aim of the investigation is to find out the fungal spores
present in the air of the industrial area of Satpur Nashik, to analyse the concentration of air borne fungal
spores, to find out relationship between fungal spores and meteorological parameters and to find out the
allergy in the individuals.

Earlier workers have revealed that air borne fungal spore are associated with acute toxic effects, allergies
and asthma. (Bush and Protnoy 2001) many fungal spores are involved in respiratory allergies and cause
different types of infections(Block, Udy and Brodie 2000).

Material and Methods -

Sampling of air in industrial area was carried out from December 2013 to December 2015. In the present
investigation Tilak Air Sampler (Tilak and Kulkarni 1970) was used. Tilak air sampler provides a continuous
sampling of air for eight days, the sampler installed in the field of constant height of 1 metre from the
ground. The sampler is constructed with rotating drum within build of gear ratio to correlate the time,
which is resulted in one rotation in eight days. On the rotating drum cello tape is coated by petroleum jelly.
After eight days the coated tape is removed and equally divided into sixteen pieces. Each piece represent the
air sampling of 12 hours (day and night respectively). Each piece is mounted on clean glass slide. Glycerin
jelly is used as mounting media.Culture plate study is also carried out for proper identification of culturable
fungi by exposing petriplates at an interval of 1 month which contain PDA as a nutrient medium. The plates
were incubated at room temperature and developed colonies were counted. It is followed by preparation of
sample slides of different fungal colonies for identification of fungal genera.The scanning was done regularly
throughout the period of investigation. The prepared slides were scanned under stereoscopic research
microscope with computerized eyepiece camera attachment. Identification of fungal spores and fungal
colonies on culture plate was done on the basis of literature of Barnett and Hunter (1972) and Tilak (1989).
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Meteorological Data -

Metrological data for the investigation period of December 2013 to December 2015 was obtained from
District Meteorological Departmentalcenter located in Nashik city. Data is collected in different form viz.
mean temperature, relative humidity and average rain fall during the entire period of investigation

Result and Discussion -
During the study of aerobiology it was observed that fungal spores are present in the atmosphere
worldwide. present investigations shows the present of few allergic spores like Aspergillus, Cladosporium,
Penicillium, Alternanria, Fusarium etc.
The investigation has revealed the occurrence of 54 different air borne identities out of which 49 belongs to
fungi, hyphal fragments, insect scales, pollen grains, protozoan cyst and many of the unidentified spores
were found from the study site. During the period of investigation spores belonging to group Phycomycetes
contributed (2.73% of first year and 2.61% of second year),. Ascomycetes contributed (9.47% of first year
and 10.214% of second year),.Basidiomycetes contributed (1.49% of first year and 1.78% of second year),.
Deuteromycetes contributed (69.97% of first year and 73.63% of second year),. And other typescontributed
(16.35% of first year and 11.76% of second year),. To the total air spora respectively. Among all of these
types of spores fungal groups Deuteromycotina contributed highest percentage followed by Ascomycotina,
Basidiomycotina and Phycomycotina. (Thaware and Jawade 2014)
During the period of investigation spores of Aspergillus, Cladosporium, Penicillium, Alternanria, Fusorium
contributed maximum percentage to the total air spora. The most dominant fungal genera isolated from the
air sample was Aspergillus(24.04% of first year and 18.94% of second year), Cladosporium(16.79% of first
year and 17.93% of second year), Penicillium(6.80% of first year and 12.48% of second year).The present
investigation was agreed with the previous worker with similar type of variation of spores by (Singh and
Singh 1994), and also similar variations observed by (Agarwal and Shivpuri 1974)in Delhi. and(Sahu 1996),
and(Tiwari, Jadhav and Kunjam 2006),4spergillus, Cladosporium, Penicillium, Alternanria, Fusorium sp.were
dominant also mentioned by(Thaware and Jawade 2014) in addition to all above,Aspergilluswas dominant
followed byCladosporiumwas mentioned by (Mohture & Kalkar, 2017), and (Kalkar and Patil 1994), also
mentioned as Aspergilli appeared in high concentrations (B. K. Nayak 2018) .
The air borne fungal spores are important aeroallergens including all time occurrence and abundant viz,
Aspergillus, Cladosporium, Alternanria, are the most common allergen source. These fungi were associated
with respiratory and allied allergy. These pathogenic fungal spores are responsible to cause allergic
reactions such as hay fever, rhinitis, asthma, skin rashes, sneezing etc., (Singh 1994)
During present investigation it was found that in study area people suffering allergic bronchopulmonary
mycoses caused by Aspergillus, Many of the people from investigation site suffering from allergic sinusitis
caused by Alternanria, Aspergillus, Cladosporium, Penicillium, Fusorium

Chart No. 1: Concentration of total Air Spore of different spore type

SR. SPORE TYPE Spore Concentration in % /M3 of air for
NO. Year 2014 and 2015
PHYCOMYCETES Season 1 &2 Season 3 &4
1 | Albugo Pers.Ex.SF.Gray 1.14% 1.42%
2 Rhizopus Enrenberg, 1.59% 1.20%
Sub Total 2.73% 2.61%
ASCOMYCETES
3 Ascospores 0.37% 0.67%
4 Bombardia Fr. 0.25% 0.21%
5 Candida 2.94% 5.14%
6 |Chaetomium Kunz. Ex. Fr. 291% 0.63%
7 |Cucurbitaria Gray.ex Grev, 0.26% 0.34%
8 | Hypoxylon Bull.Ex.Fr. 0.23% 0.02%
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9 | Hysterium.Tode Ex .Fr. 0.49% 0.47%
10| Leptosphaeria ces&de 0.10% 0.09%
11| Lophiostoma Ces de Not. 0.13% 0.20%
12| Melanospora Corda. 0.38% 0.45%
13 Neurospora. 0.66% 1.23%
14 Pleospora. Rabh. 0.54% 0.53%
15|Sporormia Ces & de. Not 0.20% 0.21%
16 Tiechospora. Fuck. 0.02% 0.02%

Sub Total 9.47% 10.21%

BASIDIOMYCETES

17 Basidiospores 0.54% 0.63%
18 Smut Spores. 0.38% 0.46%
19 Uredospores. 0.56% 0.69%

Sub Total 1.49% 1.78%

DEUTEROMYCETES.

20 Alternaria Nees. 6.32% 6.32%
21 |Aspergillus Michel.ex.Link. 24.04% 18.94%
22 Beltrania Penzing 0.64% 0.71%
23 Biospora Corda 0.50% 0.60%
24| Botryodiplodia Sacc. 0.37% 0.45%
25 Botrytis Pers. 0.22% 0.37%
26 Cercospora Fr. 0.77% 2.48%
27 Cladosporium Link. 16.79% 17.93%
28| Corynespora Guessow. 0.21% 0.20%
29 Curvularia.Boed. 2.49% 2.45%
30 Dactyella Grove. 0.30% 0.14%
31 Diplodia Fr. 0.15% 0.14%
32 Epicoccum Link. 0.40% 0.44%
33 Fusariella Sacc. 0.47% 0.44%
34 Fusarium Link. 4.35% 3.26%
35| Haplosporella Speg. 0.17% 0.08%
36 | Helminthosporium Link. 2.88% 2.73%
37 | Heterosporium Koltz. Sch. 0.27% 0.22%
38 Lacellinia Sacc. 0.03% 0.01%
39 Mamnoniella Hohn. 0.17% 0.19%
40 | Myrothecium Tode.Ex.Fr. 0.05% 0.04%
41 Nigrospora Zimm. 0.46% 0.56%
42 Penicillium Link 6.80% 12.48%
43 Phoma Desm. 0.03% 0.02%
44 Pithomyces Berk. 0.07% 0.03%
45| Pseudotorula Subram. 0.05% 0.07%
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46 Pyricularia Sacc. 0.07% 0.42%
47| Stemphylum Wallr. 0.23% 1.03%
48 Tetraploa Berk.& B 0.27% 0.41%
49 Torula (Pers) Link. 0.41% 0.47%

Sub Total 69.97% 73.63%

OTHER TYPES

50 Hyphal fragment 4.65% 3.17%
51 Insect scales 2.96% 1.24%
52 Pollengrain 3.12% 1.41%
53 Protozoan cyst. 1.04% 2.14%
54| Unidentified spores. 4.58% 3.81%

Sub Total 16.35% 11.76%

Source: Primary data
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The current study indicates that due to pathogenic air borne fungal spores, the peoples of the study area
suffering from various allergic disorders. It was observed that most of the people working and residing in and
near Satpur industrial area are suffering from allergic diseases during the favorite period of sporulation i.e. low
temperature, high humidity and moderate rain fall.
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