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ABSTRACT: Airborne fungal spores const i tute  one o f  the important  components of  

microbial  populat ion of  ambien t  air.  Aeromycological  s tudy was conducted for two years  

(January,  2009 to  December,  2010) using Rotorod air sampler in  the indoor air of  certa in  

resident ial  dwell ings in  Imphal West  Distr ic t ,  Manipur,  India.  During the presen t  

invest igat ion,  29 fungal types were detected  of  which Aspergi l l i  –  Penic i l l i  spore s 

contribu ted h ighest  concentrat ion.  Maximum concentrat ion o f  fungal spores was observed  

in  the month  of  July in  2009 and Sept ember in  2010 whi le  minimum concentra tion  was 

observed in  the month of  March in  bo th years .  Alle rgenica lly  s igni f icant  fungal spores 

responsib le for serious health  hazards were detected throughout the inves t iga tion per iod.  

Seasonal var iat ion of  airborne fu ngal spores was correla ted with  meteorolog ica l  

parameters.  
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I .  INTRODUCTION 
I t  i s  a  wel l  known fac t  that  indoor  air  i s  no t  free from micro organisms.  Indoor  

aerobio logy dea ls wi th  the problems of airborne mater ials  l ike a  close sys tem l ike  

bui lding,  hosp ital ,  g lass  house,  etc .  S ince many people spend most  o f the ir  t ime indoors,  

there i s  continuous contac t  between a irborne microorganisms and the  human occupying 

the indoor  environment.  Fur ther ,  human exposure to  a irborne microorganisms may resul t  

in  a  var iety o f infec tious d iseases,  a l lergic and ir r i tant  responses,  respiratory proble ms 

and hypersensit ivi ty reactions [1 ,2] .  Many work ers repor ted that  indoor  air  wi th natural  

venti la t ion to  the ambient  atmosphere contain  seasonally occur r ing pollen gra ins and  

fungal  spores[3,4] .  Spore concentrat ion in  the  air  increases wi th human ac tivi t y wi thin 

the build ings such as sweeping,  bed making and bui lding repair ing works[5] .  Fungal  

air spora o f res identia l  dwel l ing was repor ted  by many workers [6 -11] .  Inhalat ion of 

airborne fungal  spores causes resp ira tory d isorders,  a l lergic d iseases such as a sthma and 

seasonal  al lergenic rhini t ies[1, 6] .  In  Manipur ,  S ingh and  his co -workers  are  ac t ively 

engaged in the f ield  o f  aerobiology using var ious techniques wi th re ference to  a ir spora  

ins ide bakery,  hoste l  ki tchen,  saw mi l l ,  r ice mi l l ,  l ibrary,  r ice grains  s tore cum sale  

shops,  cowshed,  e tc .  besides  a ir spora  o f f ie ld  crops [12 -14] .  So far ,  no work has been 

done on the fungal  air spora o f resident ial  d wel l ings o f Imphal.  In the l ight  o f the above  

facts,  the present  invest iga tion was undertaken to  detect  the c omponents of fungal  

air spora,  the ir  seasonal  var ia t ions and  poss ible  sources f rom the indoor  air  o f  residential  

dwel l ings in Imphal West  Dis tr ict ,  Manipur ,  Ind ia.  

 
II.  MATERIALS  AND  METHODS 

Monitor ing of indoor  fungal  a ir spora was carr ied out  in three  d well ing house s at  

Imphal for  two consecut ive  years  (January,  2009 to  December ,  2010)  by employing 

Tilak ’s   ro torod air  sampler .  Transparent cellotape was applied to the rods of the sampler, 

tr immed back to the width of the rods and coated with vaseline. The sampler  was opera ted at  

weekly interva ls twice a  day (9 .30 to  10 a.m.  and 4.30 to  5  p .m.)  by keeping at a height of 

1 metre above ground level.  Slides were prepared using glycerine jelly mountant and scanned 

regularly. The spore count was multiplied by the conversion factor,  5.  The spores so trapped 

were identi f ied  based on morphologica l  charac ters,  visual  ident i f ica t ion by compar ison 

wi th  re ference sl ides,  publ ished l i teratures  and   cul ture  pla te  identi f icat ions  [2 ,15,16] .  
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During the investigation perio d, meteorological parameters were obtained from ICAR 

Research Centre, Imphal.  

 

III.  RESULTS  AND  DISCUSSION  
 Airborne spores detected were  presented under two categories –  fungal spores and 

other types. Altogether 29 fungal types were identified and grouped as fungal spores while 

epidermal hairs,  insect scales,  mycelial fragments,  unidentified types, etc.  were grouped as 

other types. Fungal spores contributed 99.54% and other types contributed 0.46% of t he total 

airspora. The present  resul t  revealed wide range coverage of taxonomic composi t ion of 

fungal  spores .  The abundance and frequency of different spores were presented in Table I. 

The dominant fungal types scoring 100% abundance during the present study were Alternaria, 

Aspergilli -Penicilli ,  basidiospores, Botryodiplodia, Chaetomium, Cladosporium, Curvularia, 

Drechslera, Fusarium, fusiform ascospores, Helminthosporium, Nigrospora, Periconia, 

Pithomyces, round spores (Rhizopus-Mucor type),  Sclerotium, Trichoderma and other types .  

Simi lar  result s  were reported  by previous workers  [9 ,10] .  Among the fungal  types,  

Aspergi l l i -Penici l l i  contr ibuted highest  concentrat ion (28.73%) which was fo llo wed by  

fusi fo rm ascospores (14 .13%),  round  spores ( Rhizopus-Mucor  type)(12.41%),  Chaetomium  

(11.74%),  Nigrospora  (6 .85%),  Cladosporium  (5 .37%),  Curvularia  (4 .85%),  bas idiospores 

(4 .79%),  Botryodiplod ia  (4 .63%) ,  e tc .  The  find ing was  in  agreement wi th  other  reports  

[5 ,6] .  

 
 

During 2009 ,  the highest  (2 .59%) spore catch was observed on the 30th July which 

corresponds  to  tempera ture  (max.  2 8.5
0
C and min.  22.4

0
C),  re la t ive humidi ty (88%) and  

rainfa l l  (3 .2  mm)  and the lowest  (0 .33%) spore catch was observed on the 12 th March  

which corresponds to  tempera ture (max.26.6
0
C and min.16.5

0
C),  relat ive humidi ty 

(41.5%) and rainfal l  (ni l )   whereas dur ing 2010,  the highest  (1 .81%) spore ca tch was  

observed on the 17 th June which corresponds to  temperature (max.  27. 3
0
C and min.  

22.8
0
C),  re la t ive humid i ty (80 .1%) and  ra infal l  (ni l )  and the lowest  (0 .45%) spore  ca tch 

was  observed  on the 25 th March which corresponds to  temperature (max.  30. 6
0
C and min.  

19.3
0
C),  re la t ive humid ity (65%) and  ra infa l l  (ni l) .  The present  find ing clear ly sho wed 

that  the concentra t ion of fungal  spores have seasonal  var ia t ions.  From the perusal  o f  the  

above analys is,  i t  was  c lear  tha t  there  was a  wide range  of var ia t ions in rela t ive humi di ty 

in  be tween the  dist r ibut ion of  highest  and  lo west  concentrat ion of  ai rsp ora.  Thus,  sho wed 

that  there was a  c lose correla t ion between meteorological  factors and the concentra t ion of  

air spora.  The present  result  a l so emphasized the associa te  e ffect  o f  m eteoro logica l  and  

other  ar t i ficia l  factors  l ike avai lab il i ty o f  substrates ,  d is turbance of    substrate s  due to  

sweeping,  cleaning,  repair ing works ,  etc .  and inf i l t ra t ion of air spora from outdoor  

environments .  The find ing was in  agreement wi th that  o f other  workers  [3 ,6 ,10] .  
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Fig.  1  revea led  the  concentrat ion of spores in d i fferent  months as recorded in each 

exposure.  Dur ing 2009,  the highest  (7 .86%) spore catch was observed in July which 

corresponds to  tempera ture (max.  29. 75
0
C and min.  22.59

0
C),  relat ive humidi ty (86.52%) 

and ra infa l l  (5 .84 mm)  whereas the lo west  (1 .93%) spore ca tch was observed in March 

which corresponds to  tempera ture (max.  26 .63
0
C and min.  13.06

0
C),  rela t ive humid ity  

(53.7%)  and rain fal l  (1 .64 mm).  Dur ing 2010,  the  highest  (6 .33%)  spore catch was  

observed in Sep tember  which corresponds to  temperature (max.  28. 6
0
C and  min.  21 .6

0
C),  

rela t ive humid ity (95.5%) and ra infa l l  (8 .7  mm)  whereas the lowest  (2 .17%) spore catch 

was observed in March which corresponds to  temperature (max.  2 8.7
0
C and min.  12.7

0
C),  

rela t ive humid ity (5 5.8%) and  ra infal l  (4 .1  mm).  High concentrat ion of  airborne fungal  

spores might be due to  the existence of favourab le weather  condi t ions such as high 

rela t ive humid ity  (>85%) and  moderate  temperature (28
0
C).   Dur ing the whole  

invest igat ion per iod ,  March rece ived lo west  re lat ive humid ity which tends to  l imi t  the  

viabi l i ty o f most  o f the  fungi .  Fur ther ,    i t  was evident  that  favourab le meteoro logical  

factors inf luence the  luxur iant  growth of  fungi and consequent ly increase the 

concent ra t ion in the  indoor  air  o f  residential  h ouse.  The  find ing was supported by  o ther  

workers  [9 ,11]  

 

During the present  invest iga tion,  i t  was  observed that  a  large number o f  fungi,  v iz .  

Asperg il lus ,  Penici l l ium ,  Mucor,  Rhizopus,  Tr ichoderma,  Cladosporium, Epicoccum,  

Fusarium ,  Curvular ia ,  Chaetomium ,  e tc .  were present  which were known to  be  associated  

wi th  resp ira tory and  al l ied  al lergy [2] .  S igni f icant  mould  a l lergen from s imi lar  

environment was reported by other  workers [4 ,6 ,7] .  The  role o f d i fferent  sources and their  

contr ibution to  the t otal  a ir spora ins ide the house  wi th re ference to  dust ,  vegetable 

remains,  patches at tached on sur face,  corner ,  wal l ,  e tc .  have re f lec ted a  large number o f  

fungal  types ,  viz .  Aspergi l lus,  Penic i l l ium, Fusarium, Curvular ia ,  Chaetomium,  

Sclerot ium, Trichoderma ,  e tc .  The  present  f inding was  in agreement  wi th the previous 

reports [6 ,7] .  I t  was evident  from the present  finding tha t  the existence  of a irborne fungal  

biopllutants,  qual i tat ive ly and quant i ta t ively as  wel l  as f luctuat ions in  their  occurrence 

were  def ini tely control led by meteorologica l  factors besides  the  presence of  abunda nt  

substra tes in the indoor  environment.  The present  find ing was  in congrui ty wi th   result s  

reported ear l ier  from d i fferent  par ts  o f  the  country  [9 ,11]   

 

IV. CONCLUSION 
Fungal spores formed a  large,  o ften dominant  par t  o f the air spora  inside res ident ia l  

dwel l ings in Imphal.  Known fungal  a l lergens were frequently de tected  during the  

invest igat ion per iod.  The present  study revea led tha t  there exis ts  seasonal  var iat ion of 

airborne spores which correlates wi th meteorological  factors in add it ion to  avai lab le  

substra tes and ambiant  air  movement.  Long term stud ies on the spore loads present  in the  
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indoor  air  might  be he lpful  in apprehension of  an outbreak of al lergic  diseases .  Fur ther ,  

i t  i s  suggested  that  well  organised  and widespread a ir  monitor ing of b i opol lutants  in  

di fferent  indoor  environments  be made in the s tate  of Manipur  in general  and Imphal   in 

par t icular .   
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