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ABSTRACT

Occurrence of airborne fungal spores in the extramural environments of rural and urban areas of Pondicherry
region was carried out by gravitation method from February 2013 to July 2013. It was found that the composition
and concentration of fungal spores considerably varied from rural to urban areas as well as from site to site during
the study. Rural areas harbored maximum fungal spores (55%) in comparison to urban areas (45%). Occurrence of
fungal species was predominated with more number of propagules during March and April in comparison to other
months. Qualitatively, Aspergillus was found with the highest frequency and had nine membersii.e., A. flavipes, A
flavus, A. fumigatus, A. japonicas, A. niger, A. sydowii, A. sydowii, A. terreus and A. wentii and quantitatively
aspergilli also isolated in highest contribution to total CFUs followed by Cladosporium. Out of the 42 isolated
fungal taxa, Aspergillus fumigatus, A. niger, Cladosporium spp., Rhizopus stolonifer and Alternaria alternata were
the predominant aeroallergens, which cause different types of respiratory/lung diseases in atopic human beings.
Alternaria alternata, which is accounted as a human allergen for sporosis inducer and an agent for hay fever and
other pathologies, was also intermittently recorded. Few plant pathogenic, saprophytic, field and storage fungi were
also recorded during the study period. Similarity coefficient of the fungal diversity was found significant among the
localities studied here.
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INTRODUCTION

The frequency and incidence of airborne fungi offedént localities varies according to the prevali
environmental conditions and local vegetation [Ajrborne fungi are present in both outdoor and ordo
environments, sometimes occupying 70% of total ofigra of air [2]. Fungal conidia and spores abeilated in air
from plants, animal, soil, decaying organic mateaizd can remain airborne for long time. Airboronedi and their
spores are potential to create health hazards sswciated with dermatitis and respiratory diseadeng with
allergic dysfunctions in human beings [3]. Now g'dallergic respiratory diseases have become summen that it
affects over 25% of total population in the world].[Many genera of fungi can cause allergic respsndut
particularly important are some species@b&dosporium, Alternaria, Penicillium and Aspergillus. Cladosporium
and Alternaria are frequent and predominant genera present mainthe outdoor air [5]. Some moulds also
produce mycotoxins and some species become parlicubxigenic by producing dangerous volatile caunpds
[6]. Understanding the diversity along with the tiglaand temporal distribution of airborne funggloses is of
increasing importance because fungal spores arat ptopagules can potentially act as sources oft plsseases
[3], human allergens [7,8], animal and human infect agents [7], produce mycotoxins and other dgatmis
secondary metabolites [2]. The present study wakensaken to carry out a comparative aeromycologitadly
pertaining to the occurrence of airborne fungalspan rural and urban areas of Pondicherry rediomg the year
2013.
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MATERIALSAND METHODS

The present study was carried out in two diffefeaslities of rural villages; Gopalan Kadai, Poragmd Perambai
and urban areas; Lawspet, Rediarpalyam and Mu#tialipPondicherry region from February up to Jag13.

Study sites

Pondicherry is the capital city of Puducherry stitaated in the coromandal coast of Bay of Beragal ruled by
the French before ¥6August 1947, which lies within 246" and 12 30" N latitudes and 7936" and 78 53" E
longitudes. The study sites were selected froml mmd urban localities of the Pondicherry regioma¥g rural
village; Gopalan Kadai, Porayur and Perambai welected, which are situated western parts of Phwedig city
around 10 km from the city area. Among urban ldiesdj Lawspet the education establishment areaiaRedyam
and Muthialpet within the main city area were sldc Village pattern houses are mostly found irs¢hareas but
few recently well constructed houses with good ietidn are also there. Village people are merapahdent on
agriculture and few of them are doing service ffedent ways.

Air Samplings

Air samplings were taken for continuous six morftbsn February 2013 to July 2013 at monthly intesyéletween
10 to 11 A.M. from outdoors, 20 feet above the gexposing PDA mediated plates. Three replicatedian
plates § = 9cm) containing Potato Dextrose Agar (PDA) mediwith streptomycin/penicillin (50mf were
carried to the study sites with sterilized contaizned exposed to the air for five minutes to reee¢he sedimentation
of the air borne fungal spores on the media platks.air sampling was not made in the rainy dayterfexposed,
each set of plates were brought separately to tieobiology Laboratory, Department of Botany, KMCBG
(Autonomous), Pondicherry with utmost care and lrated in culture room at 25%Supside down for 15 days with
constant observation after 3-4 days of incubatfumgal colonies developed in plates were countedntiividual
species and to get the total number CFUs. Micrasceliles stained with lacto phenol cotton blue evprepared
from each CFU and observed microscopically to idethhem up to species level. The colony formingtsiiCFUSs)
that could not be identified directly from plategne sub cultured in PDA/SDA/CDA media again andidied
later on. The laboratory experience and taxonoitgcature were employed to identify the fungal takanual and
monthly percentage occurrence of individual fungras determined.

Similarity coefficient analysis
The similarities in fungal community compositionlveen two areas were calculated by
following formula.

Similarity coefficient: _2W x 100
atb

Where, a: Total no. of species isolated from ot &i: Total no. of species isolated from otheg,si¥: Common
no. of species.

RESULTS

During the study period, a total number of 1527gaInCFUs were isolated from both rural and urbazasirof
Pondicherry region, of which rural environment eintted (55%) followed by urban environment (45%gidence

of airborne fungal species, their CFUs contributimal total occurrence recorded in each environmgtite region
are given on Table 1. Qualitatively, altogetherfd@gal species were isolated comprising of 24 gerfiemm both
the areas. Among the total number of isolated fuisgacies, aspergillcontributed 9 species followed by less
numbers of species contributed by penicdladosporia andiucor. Other genera were found one or two in their
contributions.Aspergillus spp contributed maximum in both rural and urbasaarfollowed byPenicillium and
Cladosporium. Based on the total occurreno&spergillus niger was found to be the highest (29.27%) in its
contribution to the total fungal flora in Pondicherregion followed by Penicillium citrinum (13.88%),
Cladosporium herbarum (11.98%), Aspergillus flay@8.87%) and Fusarium oxysporum (03.86%). The maoifiith
March contributed the maximum spores followed byriApnd June. Comparative structure of fungal CFUs
recorded in different localities showed that Gopdtadai was the highest among all and betweenthethural and
urban sites it was followed by Muthialpet and Paragnd Lawspet (Fig 1). Perumbai from village sited
Reddiarpalyam from Urban site contributed the leashber of fungal propagules among all. The mosthsting
from February to July didn’t show any much diffezerin the occurrence of fungi in all the areasuoélrand urban
sites (Fig 1). Matrix showing values of similaritg-efficient and common number of fungal speciesvben one
site with other site among the Pondicherry reg®given in Table 2, which showed that Muthiallpptl @ orayur
had more similarities and common no. of speciesthatleast similarity was found between Rediarpalyand
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Perumbai. Special group distribution of airbornedal species isolated from rural & urban environteeof
Pondicherry showed the Deuteromycetous fungi wereemrevalent in both the localities of Pondichegagion

Table1: Occurrence of airborne microfungi in therural and urban area of Pondicherry region during 2013

S. Name of fungi Rural area Urban area
No. G.Kadai | Porayur | Perambai | Lawspet | R. palyam | Muthialpet
1 | Absidia corymbifera - - - 6 - -
2 | Absidia spinosa - 4 - - - 4
3 | Alternaria alternata - - - 13 12 -
4 | Aspergillusflavipes - 11 3 - 2 -
5 | Aspergillusflavus 13 31 33 10 09 36
6 | Aspergillusfumigatus 7 3 5 7 5 4
7 | Aspergillusjaponicus - - - 3 - -
8 | Aspergillus niger 192 62 51 40 31 71
9 | Aspergillus sydowii - - - - 3 -
10 | Aspergillusterreus - - 5 - -
11 | Aspergillus ustus 7 - - - - 2
12 | Aspergilluswentii - - - - - 7
13 | Aureobasidium pullulans - - 6 7 - -
14 | Botrytiscinerea - 14 - - - 13
15 | Candidasp. - 7 - - - -
16 | Cladosporium cladosporioides - - 12 10 - -
17 | Cladosporim herbarum 66 9 12 25 31 40
18 | Cladosporiumresinae 4 10 - - 7 -
19 | Cladosporium sphaerospermum 2 - 4 - 26
20 | Curwulariageniculata - - - 15 -
21 | Curwularialunata - - 8 21 0 -
22 | Fusarium moniliforme - 9 7 - 11 -
23 | Fusarium oxysporum 2 8 2 23 8 18
24 | Geomycessp. - - - - 2 -
25 | Geotrichum candidum 6 7 - - - -
26 | Gliocladiumroseum 5 - 4 - 3
27 | Grey sterile mycelia - - - - - 2
28 | Helminthosporium sp. - - - - 4 2
29 | Monilia sitophylla - 11 11 - - -
30 | Mucor racemosus - 7 2 - 4 -
31 | Neurosporasitophylla 2 - - - - 2
32 | Penicillium chrysogenum - - - 6 - 5
33 | Penicillium citrinum 70 55 12 41 12 22
34 | Penicillium fellutanum 14 13 3 - 3 -
35 | Penicillium frequetans - - - - - 4
36 | Penicilliumoxalicum - - - 2 - -
37 | Rhizopus stolonifer 2 - 3 3 - 3
38 | Saccharomycescerevisiae 2 - - - - -
39 | Syncephalastrum racemosum - - 2 - 4 -
40 | Trichoderma sp. 1 - - - - -
41 | Wallemia sebi - - - 3 - 3
42 | White sterile mycelia 3 4 5 3 2 -

Table2: Matrix showing values of similarity co-efficient and common number of fungal species between one sitewith other site

Rural area Urban area
Gopalan . Reddiar- .

K adai Porayur | Perambai | Lawspet palayam Muthialpet

Gopalan K adai (15)”

Porayur 4%—24 (17)

. 45.71 52.63

Perambai 8 10 (18)
52.38 53.33 46.51

L awspet 11 12 10 (18)

. 32.45 40.00 42.10 45.88
Rediar-palayam 6 8 8 11 (29)
. 41.17 54.05 62.85 52.38 43.24
Muthialpet 7 10 11 11 3 17)

* : Smilarity coefficient value, ** : Common no. of fungal species, #: Total no. of species
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Fig 1: Prevalence of airborne fungal spore (CFUs} in the rural and urban
environments of Pondicherry region during 2013.
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DISCUSSION

Aeromycospora studies employ a number of sampkatprtiques of which, gravity settling of spores attwre
media is one of the widely used technique by déffémworkers [2, 9] both in indoor and outdoor eomments but
its use in indoors is more appropriate as the seuliation of spores its less affected by wind twhoé [10]. The
present study rightly used this technique exprgstia results only qualitatively. Out of the isel&tfungal species,
most of them belonged to the members of Deuterotagdellowed by members of Zygomycetes, which fobgd
previous authors [11,12]in the comparative analysis among members of fursgedcies,Aspergillus niger
contributed the maximum both in rural and urbaragréut its concentration was more in former tlzdtet, which
was unique in its occurrences in Pondicherry emvirents. Based on the species distributispergillus comprised
of nine species, viaA. flavipes, A flavus, A. fumigatus, A. japonicas, A. niger, A. sydowii, A. sydowii, A. terreus and

A. wentii were recorded from Pondicherry environment wagie@ment with the findings of many others [2,3/9].
number of studies on aerospora of indoors and ousdgarticularly of occupational sites are foundridwide
[2,9]. Indoor and outdoor mycospora had a greagsemblance with outdoor qualitatively but the cormion
greatly depended on atmospheric parameters, badimngels with accordance to occurrences, seasonatly an
diurnally. The present findings found the denserapan rural areas than urban areas contributbemtevailing
atmospheric conditions and socio economic condititeading to the degree of cleanness of the house a
household activities. Moreover the dumping off imalted items and paddy straw in the extramural remments of
the rural areas made the maximum occurrence obmiebfungi [13]. Lumpkins and his coworkdfs3] described
the group of Deuteromycotina fungi were reportenfifboth outdoor air and he also reported that tisesecommon
reservoir pool for both indoor and outdoor mycobiathere they represent in the ambient Awspergillus,
Penicillium and Cladosporium were the most common fungi recorded from both gities in our study are in
agreement with the findings of several other waskfr4]. Aspergillus fumigatus causes respiratory infections
leading to bronchopulmonary aspergillopsis [15,8dhgh and Singfil7] reportedA. fumigatus as an opportunistic
pathogen in immune-suppressed patients. In trogioaironments these fungi i.e., aspergilli and péinare the
dominant ones [18] and are known for allergenift9]. Rhizopus, Alternaria andCurvularia aresaprophytic fungi
and weak pathogen of vegetables and crop plants, neported in the present study.
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