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Abstract:

Aeromycologiacal study of Aspergillus species was carried out by only pertridish
exposure method using malt extract agar culture medium. At four sites i.e. at S. K
Porwal College, Khalashi Line area Cantonment area, and Yerkheda of Kamptee which
is situated just 18 kilometers north to the Nagpur city. Culture plates were exposed at
different altitudes for outdoor study, from ground level at 10’, 20°, 30’ and 40’ height.
Each culture plate was exposed for 5-8 minutes between 9 to 10 am after every one
month interval. Samples were collected from July 2012 to June 2013. Petri dishes
were incubated at room temperature. The fungal colonies were counted and identified
by using specific standard literature.

During the study, 14 different species of Aspergillus were identified from
Kamptee region. It was observed that A. fumigatus (23.27%), A. flavus (19.39) and A.
niger (19.12%) showed dominance. The dominant species of Aspergillus viz. A. flavus,
A. fumigates and A. niger showed appearance from ground level up to 40’ height
during every period of investigation.
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Introduction:

Mould spores are present in atmosphere in concentration considering
greater than those of pollen grains. Many surveys have been carried out in
different geographical location to determine the atmosphere & the sources of
allergenic species of fungi and to record their seasonal variation. The
preference of molds, however, show different pattern which depends on such
factors on such factors as climates, seasons, the type of vegetation, sampling
method etc. (Chati, S.S.,1998)

Aerospora can become dispersed long distances only when mixed
vertically into the turbulent boundary of atmospheric layer. Knowledge of the
vertical profile of aero spora is important to both plant pathologists and
allergists for a better understanding of spore and pollen distribution. Very little
work from Vidarbha region regarding the vertical incidence of fungal spores in
the atmosphere at high altitude has been reported. Considering the necessity
of knowing the distribution of fungal spores in the atmosphere at varying
heights, the present work was carried out. It deals with the study of Aspergillus
species in the intramural as well as extramural environment relating to
different heights.
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Material and methods:

Aero mycological study of Aspergillus species was carried out by only
Petri dish or culture plate method using Malt Extract Agar Culture Medium.
The culture plate technique was used because of its simplicity and availability
of large body of comparable data.

At four sites i.e. at S. K Porwal College, Khalashi Line area, Cantonment
area and Yerkheda of Kamptee city, the culture plates were exposed at
different altitudes outdoor study. The survey was carried out from ground level
at 10°, 20’ 30’ and 40’ height. Each culture plate was exposed for 5-8 minutes
between 9 to 10 am after every one month interval. Samples were collected
from July 2012 to May 2013. Petri dishes were incubated at room temperature.
The Aspergillus colonies were identified by colony color, colony characteristics
and spore morphology up to species level with the help of scientific literature
(Watanabe, 1930; Gilman, 1945; Funder et.al.,19533; Raper and Fennel, 1965
and 1977; Bernett,1960). Percentage of abundance calculated (Tilak, et. al.,
1989) as,

Total no. of colonies of the species
in all observations

Percentage of abundance = x 100

Total number of colonies

Result and discussion:

Altogether 14 species of Aspergillus were identified Most of the species of
Aspergillus showed dominance during summer season. They are present sub
dominantly in the atmosphere during winter season. During mansoon the
frequency of the Aspergillus is low. This shows seasonal variation of Aspergillus
species. The species of Aspergillus formed a common and dominant
constituent of air spora in Kamptee, showing comparatively higher counts
during summer and winter seasons and lower frequency during monsoon.
Aspergillus species maintained a fair percentage during February onwards till
June with the peck period being noted during April- May (Table 2).

Amongst different isolates species of Aspergillus, most common species
around Kamptee is Aspergillus fumigates (21.48%). It maintained regularity in
its occurrence throughout the survey period. It showed appearance from
ground level up to 40’ height but the colony count of A. fumigatus decreases as
the altitude increases from ground level. At the height of 40’ the total numbers
of colonies counted were less (Table 1). This species showed clear seasonal
variation. A. Niger (21.17%) and A. flavus (18.20%) also occurred frequently
and found as dominant species throughout the survey period, while other
species were irregular in their occurrence.
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In present findings, Aspergillus showed a clear seasonal variation and it
was found to be increased in number at higher temperature and humidity
levels. A. versicolor (10.89%), A. nidulans (7.15%), A. candidus (6.40) and A.
wenti (6.75%) appeared as in frequent and sub dominant species in extramural
environment of Kamptee. All these species are present on ground level and up
to 40 feet height. These species also showed decrease in number with the
increase in altitudes. The species such as A. orchraceus, A. glaucus, A.
versicolorand A. tamarii disappears during the winter season. In the present
investigation other Aspergillus species such as A. repens(0.86%), A. terreus
(0.88%), A. tamarii (0.71%), A. glacous (1.02%) and A. ochraceus (2.05%)
showed lower concentration in summer season .

Aspergillus species are common in outdoor as well as indoor air. They could
also be responsible for the contamination of food and their bio- deterioration.
Aspergillus species have been recognized as important allergens (Austwick,
1966). Agrawal et. al. (1974) found that A. flavus and A. tamarii gave severe
reactions while A. niger and A. versicolor were only moderately antigenic and
concluded that these Aspergillus species possess ‘species specific’ antigens.
Thus prevalence of Aspergillus species in humid environment is not desirable
and ways and means should be found to reduce its occurrence to the
minimum possible level.

Table 1: Incidence of Aspergillus species in Extramural environment at
different altitudes in Kamptee region.

Name of the | Total Colony count in Total Colony count in winter season
G.L | 10 | 20°| 30 | 40’ | Tot | % G.L |10 |20 | 30 |40 | Tot | %
A.fumigatus | 72 65 | 5 42 | 11 | 19 | 30.8 | 48 48 |20 | 17 |15 | 14 | 16.7
A.flavus 65 45 |11 |- |1 12 19.3 | 62 58 |43 |40 | —- | 20 | 22.9
A.niger 68 28 | 9 7 -— | 11 17.7 | 60 56 | 38 |47 |- |22 | 249
A.nidulans | 2 — - |- |2 0.32 | 39 37 | - |21 (11 | 10 | 12.1
A.orchraceu | --- e el e et e Mt -—- el e e Pt Bt M
A.glaucus el el e B i e B 8 2 1 -— |- |11 | 1.24
A.versicolor |45 |--- |50 | -—- |51 |14 |23.1 |28 |21 |---|---|-— 149 | 5.53
A.tamarii e e e B e e B e e B e el B
A.clavatus - e e e et e Bt 12 | — |- |8 |-—- 120 | 2.26
A.wentii 23 17 | 8 -— | --- |48 | 7.60 | 32 -— |- ]-—-|-- 132 |3.61
A.candidus | - |- | -— | — |-— | — | - 34 1 - | -—|--—- 135 |3.95
A.flaviceps | 6 1 -~ |--]-— 148 |760 |34 |7 |8 |-—-|-— 148 |2.26
A.repens -—- el e B B e 1 — |- - |- |1 5.53
A.terreus - el e Bl Bl B et 5 el e e 1.02
TOTAL NO. 632 881
Name of the | Total Colony count in summer
G.L |10 | 20 | 30’ | 40 | Tot | %
A.fumigatus | 67 |61 | —— | — | 5 13 | 8.91
A.flavus 82 60 | --- | 50 | - | 19 12.8
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A.niger 71 71 |70 | 72 | 70 | 34 | 23.7
A.nidulans |43 |41 (40 |12 | - | 13 |9.12
A.orchraceu | 23 23 |19 | 11 | 5 81 5.43
A.glaucus 20 | --- |2 — | -] 22 1.48
A.versicolor | 21 21 | 15|15 | 10| 86 | 5.43
A.tamarii 25 |21 (15|10 | - | 81 1.48
A.clavatus -—- e e et B 5.76
A.wentii 37 |32 25|24 |24 |14 | 5.43
A.candidus |42 |38 |36 |35 |30 | 18 | -—---
A.flaviceps | 23 1818 |9 5 |63 |9.52
A.repens 12 | 3 3 3 1 21 12.1
A.terreus -—- el e e e e 4.22
TOTAL NO. 1492

Table 2: Occurrence of common and dominant Aspergillus species from
outdoor environment as per the season

Name of Monsoon Winter Summer
A.fumigatus | +++ Titaals o
A.flavus +++ +++ +++
A.niger +++ +++ +++
A.nidulans 3 i +
A.orchraceus | - - +
A.glaucus - G +
A.versicolor | +++ + +
A.tamarii - - +
A.clavatus - ati -
A.wentii + i +
A.candidus - + +++
A.flaviceps + + +
A.repens - + +
A.terreus - 1z -
+++ =Dominant ; ++ = Subdominant ; + = Present ; - = Absent
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