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ABSTRACT

An aeromycological study at different sites vimner, outdoor and 100 meter away of sugarcane fielén
agricultural village of Puducherry was carried odtrring the month from January to April by implenation of
petriplate sedimentation method. During the studyiqul, a total number of 420 fungal colony formiagits
(CFUs) were isolated from the entire site, of whoeimtre of the field contributed the maximum (388pwed by
the border of the field (32%) and 100 meter (30%6hong the recorded taxa, members of Deuteromycaetera
predominant in their occurrence followed by the rberm of Zygomycotina and Ascomycotina. In qualitati
analysis, altogether 18 fungal species belongindQogenera and 3 sterile mycelia forms were isalgtem the
sites. Aspergilli are represented by 9 speciesnPmthogenic fungi like Curvularia and Helminthospm were
recorded from the field sites. It was revealed that Aspergillus awamori, Aspergillus niger, Aspikug fumigatus
and A. nidulans were the highest with in the ceriorder and 100 meters away of the sugarcane.figédides the
dominant ones, contributing substantially to théakdungal CFUs a large number of fungal types rrelea
incidentally one or three times during the studyiqub contributing thus very negligibly. The monthFebruary
contributed the maximum spores in the outdoorsdauttre site shared the maximum spores in all thethso
studied. Isolates of A. japonicus, A. nidulans, tAmari, A. terreus, A. awamori, Cladosporium henar,
Curvularia lunata, Penicillium fellutanum and Peifliam citrinum accounted for less than or equall@s of total
CFUs isolated in both centre, border and 100 meteay of the sugarcane field.
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INTRODUCTION

Occurrence of fungal spores in the atmosphere bas b matter of concern for both aero-allergists$ lzinlogists
with an interest in health and bio-pollution prohke[1], since mould fungi are the causal agentdlefgic rhinitis,
bronchial asthma, hay fever and aspergillosis énltimgs of atopic human beings [2]. Such interestfostered the
studies aimed at the qualitative and quantitativaracterization of the indoor and outdoor aero-rflgca of crop
fields throughout the world, as well as its relatibip to meteorological factors and pathologicasfdyctions
among plant communities. Fungi, based on theiobickl features and ease of dispersion of theirespanake the
chief agents of contamination of any type of sudistrso their spores prevail mainly in the airhbioidoors and
outdoors [2]. Because of their ubiquity, fungi gexlly cause major diseases in plants, animals &sualia human
beings. The importance of airborne microfungi hasgl been recognized, especially in plant pathologt their
significance in human allergy has been recognieeéntly [2, 3].The disease incidence was greatly influenced by
quantitative assessment of pathogens i.e., furdybacteria in the bioaerosols, their seasonal ctraténs and the
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prevailing meteorological parameters for diseaseeld@ment between the growth stages of the hostt @ad
presence of pathogen [4]. The Indian economy igchtyg agriculture. Most of the people of our coynta land of
villages, are farm workers, with about 80 percdtitsopopulation living in the rural areas not vatanding the rapid
industrialization and technological progress magelrmdia since independence. People in the rurahsarare
predominantly agricultural dependents. Due to uidmnig condition of the rural environment and préingi aero-
biopollutants, the people suffer from a large numbieallergenic diseases mainly asthma, hay fegtermatitis,
rhinitis and conjunctivitis because the environm#mt plays an important role in precipitation dfeggenic
symptoms [1]. Further, the rapid industrializatiand urbanization also enhance the risk of aerodiigjon in
present days. Due to illiteracy, poverty, lack wbheeness and distinct category of people, richpouat, the risk due
to aeroallergens in India is inevitable to indudtds well as to farm workers. For instanbalymella exitialiscan
grow abundantly on ripening straw, a normal comporoé the air spora, but farm workers are likelyb® more
heavily exposed than people living at a distanomfcereal fields [4]. Many works have been cardetlin deferent
states of India, but studies on airborne fungalrespon and around a sugarcane field is lackinghin state of
Puducherry. The present study is an attempt toyaeathe composition and concentration of airborne
allergenic/pathogenic fungi in and around of a scgae field in an agricultural village.

MATERIALSAND METHODS

The present study was carried out in a sugarcateé &f an agricultural village, Thondamanatham, decimerry
during the cultivation period (January to April).

Study sites

The study site, Thondamanatham is a rural agrillillage, located 20 km away from Pondicherrfy@nd 12

km away from coastal belt of Bay of Bengal. Thdagé locality is 5 km away from two small townsdik
Thattanchavady and Villianur towards east and neoettpectively. The village occupies 1-1.5 sg.kmaanéth a

population of 4000-4500 people. It is not a sogialhd economically well-developed area, indeed ldgveent has
been only in recent years. The chief occupaticagisculture and livestock. The village economy igstly (75%)

dependent on agriculture and cattle farming. THage with its natural fertile land and irrigatidecility represents
interesting types of vegetation and crop. The megiomprises, cultivated land, rich vegetation atbponds and
lake. Many food crops viz, paddy, sugarcane, grawndtapioca, black gram and crops like cotton easlarinas,
along with seasonal crops are cultivated. Howewgingd recent years, the cropland has been decreasia to

urbanization.

Air samplings

Air samplings were made at three distinct sites ainthe sugarcane field viz., inside of the fieterftre), outside
(border) of the field and 100 meter away from theddf at fortnight intervals during 10 AM to 11 AMf four
months continuously. The media plates were expasé&dft height from the ground in the three sitéshe field.
Three replicates of media plates (9cm) containiog® Dextrose Agar (PDA) medium with streptomypeticillin
(50mg) were carried to the study sites inside dligied container and exposed to the air for fivimmes to receive
the air borne fungal spores on the media platesellyjmentation method. Altogether 72 petriplatesevextposed in
the three study sites of the sugarcane field. E&ehvas air sampled at 15 day intervals and coatirfor total four
months to complete the samplings. The exposure tme standardized to get countable number of fungal
colonies/colony forming units (CFUS) per plate. [Eget of plates exposed in different sites wereidpno separately
to the Microbiology laboratory, Department of Biotiwal Engineering, Sathyabama University, Chenndi w
utmost care and incubated in culture room at 25+t®side down for 15 days with constant observaditber 3-4
days of incubation. Fungal colonies developed &mtgs were counted for individual species and totlgettotal
number CFUs. Microscopic slides stained with labtml cotton blue were prepared from each CFUsoasdrved
microscopically to identify them up to species levéhe colony forming units CFUs that could notidentified
directly from plates were sub cultured in PDA agaimd identified later on. The laboratory experiercel
taxonomic literature were employed to identify fbegal taxa [6, 7, 8].

RESULTSAND DISCUSSION
During the study period, a total number of 420 falngplony forming units (CFUs) were isolated frofhthe sites,

centre of the field, border and 100 meter awayhef gugarcane field, of which centre of the fielatdbuted the
maximum (38%) followed by the border of the fieBRP%) and 100 meter away site (30%) (Fig 1). Incodeof
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airborne fungal spices, their CFUs contribution amzhthly occurrence recorded in each site of tigaane field
are given in Table 1, 2 & 3. Among the recordedataxembers of Deuteromycotina were predominanhéir t
occurrence, followed by the members of Zygomycotiima qualitative analysis, altogether 18 fungal cGeg
belonging to 10 genera and 3 sterile mycelia fowage isolated from all the sites. Centre of thédfiearbored the
maximum number, 16 fungal species belonging to Bege and 2 sterile mycelia forms. Border site & field
contributed 13 species under 7 genera and 11 fusggadies belonging to 7 genera and one sterile Iyfiem
were isolated from 100 meter away site of the stayag field. Among the total number of isolated falngpecies,
Aspergillus is represented by 9 species followedPégicillium (2 species) and other genera had only species each
Aspergillussp. contributed maximum in centre, border and d@Gway followed byPenicillium, Cladosporium
Plant pathogenic fungi lik€urvularia and Helminthosporiumwere recorded from the field sites. Besides the
dominant ones, contributing substantially to th&altdungal CFUs a large number of fungal types rded
incidentally one or three times during the studsiqukcontributing thus very negligibly. Isolates&f japonicus, A.
nidulans, A. tamari, A. terreus, A. awamori, Clagosum herbarum, Curvularia lunata, Penicillium fganum
andP. citrinumaccounted for less than or equal to 1% of totdU€Kolated in both centre, border and 100 mt away
of the sugarcane field. Monthly incidence of airmifungal spores recorded in three experimentad $t given in
the Fig 3. it shows the month of February contelouthe maximum spores in the outdoors but beaetskired the
maximum spores in all the months studi€uirvularia and Penicillium occurred regularly throughout the crop
season.

Table 1: Relativeincidence of air bornefungi sporesrecorded in the Centre site of the Sugar canefield

Sl Name of the Fungi Januady Februdgry Marfch April  Gemce
No

1. | Aspergillus awamori 3 8 - 10 13.29
2. | Aspergillus niger 2 4 3 - 5.69

3. | Aspergillus nidulans 1 - 12 8.22
4. | Aspergillus japonicus 2 - 10 - 7.59

5. | Aspergillus tamarii 4 3 7 - 8.86

6. | Aspergillus fumigatus 7 - - 4 6.96

7. | Aspergillus ochraceus 3 1 - 1 3.16
8. | Aspergillus ustus 1 - - 2 1.89
9. | Cladosporium herbarum 7 6 3 - 10.12
10. | Curvularia lunata - 3 5 8 10.12
11. | Drechslera indica 1 - 2 - 1.89
12. | Green sterile mycelia 3 5 2 - 6.32
13. | Penicillium fellutanum 4 - 3 1 5.06
14. | Penicillium citrinum - 4 1 - 3.16
15. | Pink sterile mycelia 1 - - 1 1.26
16. | White sterile mycelia 5 3 1 1 6.32

Table 2: Relativeincidence of air bornefungal sporesrecorded in Border site of the Sugar cane field

Sl Name of the Fungi January Februgry Maich April  Eetage
No %

1. | Aspergillus awamori 3 - 1 4 6.01
2. | Aspergillus nidulans 5 6 11 - 16.54
3. | Aspergillus niger 7 - - 8 11.27
4. | Aspergillus fumigatt - 3 - 4 5.2¢€

5. | Aspergillus japonicus 2 - - 3 3.75

6. | Aspergillus terreus 5 6 1 - 9.02
7. | Cladosporium herbarum - 3 - 4 5.26
8. | Curvularia lunata - 3 5 8 13.53
9. | Green sterile mycelia 3 - 2 - 3.75
10. | Penicillium citrinun 5 6 - - 8.21
11. | Penicillium fellutanum - 4 7 - 8.27
12. | Pink sterile mycelia - - 3 2 3.75
13. | White sterile mycelia 4 3 - - 5.26
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Table 3: Relative incidence of air bornefungal sporesrecorded at 100 meter away site of the sugar canefield

Sl Name of the Fungi Januady Februdgry Marfch April  Gence
No

1. | Aspergillus awamori - - 8 9 13.17
2. | Aspergillusflavipes 6 3 - 1 7.7¢

3. | Aspergillus fumigatt 1 - 6 3 7.7¢

4. | Aspergillus niger 11 3 - 4 13.95
5. | Aspergillus tamarii 3 1 1 - 3.87
6. | Cladosporium herbarum - 8 9 13.17
7. | Curvularialunata 4 3 - 3 7.75
8. | Helminthosporium s 4 9 10.0%
9. | Penicillium citrinum 5 - - 6 8.52
10. | Penicillium fellutanum 6 3 - 1 7.75
11. | White sterile mycelia 5 1 - 2 6.20

Total number of fungal species isolated from ttseely sites of sugarcane field is given in Fig Bjol described
that the centre of the field harbored the maximwmiber of species and the months of January and #ere
found to be recorded with more number of specienmparison to other months. Fungal composition fewasd to
be more prominent in the sugarcane field.

Fig 1. Percentile occurence of fungal spores in
the study sites of sugar field
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Aeromycoflora study above a sugarcane field in guicaltural village was carried out for four congéee months
by means of the culture plate exposure techniqueofe or less uniform spore concentration was ofeskeduring
the early part of the vegetative stages, but latethe spore concentrations were increased and ghedtkg the
maximum vegetative growth period during March. Afom spore count was found up until the floweristgges.
A gradual increase in spore count after floweriraswecorded in all the study sites. The dominanegeisolated
wereAspergillus, Curvularia, Cladosporiuind Penicillium Aspergillusappeared in high concentrations from the
crop field. The present report is agreed with thexjpus workers elsewhere [9]. Extensive studiethanfield work
were carried out by various workers such as Greffdyin UK, Kramer et al. [11] in USA. Singh andhgh [12]
and Singh [13] reviewed aeromycology and crop diséa Manipur with special reference to cerealsefipulses
(broad beanyicia fabaL.; common beanPhaseolus vulgarid..; Pea-Pisum sativuml_.) vegetables (tomato,
potato, cabbage), oil seed (mustard) and cash dsaggarcane) etc. Singh [9] also reported epidargiolof
Cercosporaeaf spot disease of broad bean. He concludedhbet is a close correlation between spore cloud a
danger of infectionAspergillus flavusa well known fungus for production of mytoxin I@bxin), cause asthma in
workers of food processing plants [12]. The higinatration ofA. flavus the causal agent of “aflatoxicosis” in
birds, needs a detailed investigation in view sfrdle in Farmer’s lung disease [14]. In tropica¥ieonments these
fungi are among the dominant ones and are knowmlfergenicity [5].Rhizopusand Curvularia are saprophytic
fungi and weak pathogen of vegetables and croptgplamere isolated in the present study. In additmrihese
prominent human allergens, a number of other fuwagie recorded; many of them were prominent plattiqugens
and saprophytic field and storage fungi.

CONCLUSION

During the present study it was found that the glewce of airborne fungal spores is more promimeetr the
sugarcane field, which may attribute to the helthard to the people working in the field sincerttmuld fungi are
attributed with in causing different allergic dysfitions among the atopic human beings as well asther
cultivated crops nearby for infection of the patéig fungi. Moreover extensive work should be utelen to find
out the allergenic fungi over such crop field whagie implicated in causing different diseases.
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