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Aszobislogy is the study of passively air borne micro~
organisms, their identity, behaviour, movement and survival.
It is mainly concerned with the distribution of the aicro-
organisms in the air, The asrobiology deals with the study
of dispersal of fungal speres, pollen grains, insect scales,
protoscan cysts, algal components etc,, which are transpocrted
from place to place, The air we breath varies from plece to
place, This fact was recognised many centuries hefere
industrisliised man assumed the right te pellute the atmesphere
with peisonous chemicals and radiocactive ifsetopes., LExtensive
data on the composition of the "air spsra” has been accumalated
auring last fifty years, The assrobislogical investigation
deals with a varisty of problems which can be grouped under
two categories = 1) External asrobiolegy and 11) Internal
ssrobiology. The former deals with the distribution of micro-
organisms in the epen atmosphere (ocutdeor) and the latter
with closed atmosphers (Indoer). The impertance of the study
of air spors was realised during last 50 years and since then
lot of research work was dene on their existence and their
effects on plamt and human heings. It was found to be useful
in undarstanding the probleas of air-bern plant diseases as
well as the conssquences en humen health, At preseat there
are number of investigaters sngaged with the study of air
spera from different regions,



It 45 a more or less established fact that the street
dust is not 80 altergenic in comparisen with the house dust,
Most of the dissases of man are ceused by bhacteria and viruses
while those of plants are caused by the fungi. The air borne
mlimérmoc aifferent types of plant sre allergenic in
nature and cause various kinds of metabelic disorders in man,
There are alse number of fungal spares whioh ceuse different
types of diseases like asthama, Iwonchia catarah, hay fever
®c,

In old days classical writers belisved that the wind
sometime brought siakness te man, animels and crepe. Hippecrates
the Father of Medical Scisnce, held that men were attached
by epidenic fevers when the inhaled air infected with “such
pelliutions are hestile to the human rece”. Lugretins in
38 B,Ce held a quite and modern view, He obssrved the
sparking of smsll particles on a sunlisen in a dark room and
concluded that their movement oust result from bombardment
by innumerable, invisibls moving atoms in the air, This
brilliant intuition enabled him to account meny interesting
phenomena including the orfigin of pestilences, It is now
known that the bodies which transmit human diseases through
the air are larger than those which Lucretius thought of
atoms, He thus touched on some of the main problems existing
in plant psthelegy and allergy today,

After Lucretius, mere than 1500 ysars passed befere man
even began to be award that the air is full of microscepic
living erganisms, BSut for this discovery he had to wait



almsst until the invention of the microsceps, The hand made
lenses of Anton Van Lesuwenhock readered visible the world of
ainite erganisms whose existance had only been imagined, He
doudted the balief that flies, mites and moulda were gensrated
spentancesusly by decaying animal and vegetable matter, It was
Pichels (b 1679, 4 1737) botanists te public gardens at
Flerence, whe £irst illustrated "“seeds" eof sany fungi
including sushreoms, cup fungi, moulds and slime moulds, He
showed that spores of some comaen moulds were indeed "geeds”
of the fungi. He noted hewever that, sems of his contrel
slices alse become contaminated and concluded that the spores
of moulds are distributed through air (Buller, 1913),

Louis Pasteur showed that foed could be pressrved oanly
in the presence of oxygen and that preservatien deapends on the
distruction by heat of "something” contained in the air,
rastour demonstrated visually the existance of an air-seporas,
and peinted out that it should be measured while in suspension
and not after the deposition on the surfaces, He made first
rough visusl meusuremsnts of the concentration in the atmos~
phere of the city of Paris, and concluded that ssveral
thousands of mjcro-esganisms ware carried in suspension per
cuhic meter of air,

Recent studies in Asredielegy, however, had its ewn
erigin absut a century age, vhen Louis-Pasteur (1861) provided
in his classical experiments in combating theory of spontanecus
generatien of life and in developing germ theory of diseases,
that air is the carrier of many commn germs, DBut over existing



knwwiedge regarding the compesition of air sepera can be said
te have started accumilating during 1870's with Ehrenberg’s
(1872) first published information on the micro-erganisms
which he had cellected from atmospheric dust and Cunninghan's
(1873) analysis of micro-organic contents of air over presi-
dency Jails Caloutta, Other contributions fellowed by Miquel
(1883) who slaborated techniques to snalyse the microbial
population of atir, Howewver, the credit for establishing the
subject of microbiclegy of atmephere as s special branch of
study goes to Meir gt.al (1933) of United states and Stepanov
(1935) of U,3,3.R,

Hention may be made of the work done in India by Padma~-
nabhan st.al (1952), Rajan, Nigam and shuxla (1933), Sanghavi,
sethi and Rasliwal (1957), Xonger and Baruah (1958), Shree-
ramilu and his co~workers (1958 onwards), Ganesan and
Raghavan (1960), shivpuri et.al (1960), 3ena Oupts and Chatto-
padhyay (1983), Ramlingam (1966), Mehrotra (1963), Mishra and
shrivastava (1969), shukla (1971) and Tilak and his coworksrs
(1966 onwards), Kulkarni and Xulkarni (1979) and Patil and
Kulkarni (1980), Feinberg and asseciates (1933+1937) were the
£irst who made a systemstic and comprehensive study of
fungal allergy. Further researches of Feinberg and Durham
(1944), sheldon et.al (1933), Maranjo,P, (1938), Hyds et.al
(1986) have established beyond doubt that fungal speres play
an important role in the etiolegy of nessbronchial allergy.



Blackley (1830) from his findings it was clear that the
air berne fungal spores were an eticlogical elements in hay
fever and astima. Lesuwen (1924) from Holland presented a work
in which he claimed that asthma was particularly prevalent in
ths lewlands and it was Aue to higher concentration of fungsl
speces in damp and lew lying places, Codham (1924) reperted
three cases of uredinous fungus asthma in the Wwheat district
of Canada, Hanssn (1928) reparted several cases of asthma in
Germany due to the spores of Agperigilivs and Penicillium,
since than there were many reperts on hyper sensitivity te
fungal spores by Hepkins et.al (1930), Ploed (1931), Prince
ot.al (1934), Feinberg (1935), Wittich and 3talkman (1937},
Wittich (1939), Chobat et.al (1940), Hampton and Lowe (1945)
Prince and Morrow (1959), The chaice of fungi is undoubtedly
of great impertance in the study of fungal allergy hence a
knowledge of the fungi present in the air and their seasonal
variation must be investigated, Durhaman (1938) and berastein
and Feinberg (1942) showed that rlternaris and Cladesperium
are the most common fungi in America., According teo Jimener-Dias
st.al (1940) the mest common air fungi are Cladegperius and
Penioillium snd the yesst from Madrid and Valencia, In Cardiff
the mest common fungi Auring the summer months are Cladesporium,

BlMulacia Rillulans. AlSSEDARAA. Retcysis. and Eptoocoum
during the winter months Aspergilius snd Ogspers (Hyde and

Adam, 1960). In Copsnbagen Cladesporiws, Pulluleris puilylans



and Penjcillium are msost commen fungi asccerding te Flemsirig
and Samsas-Jansen (1950), These investigations relate to
sutdoer freguency scsle (Nilsdby, 1949, Jimsnes-Dais et.al 1960
and i lensberg and samesas~Jansen, 1930), Thus it was found
that there was a higher frequency of Penigilliug frem indeor
than eutdoer with lewer frequency of Cladesporjum., Reanfelt
(1947) investigated the indoor and outdoer fungal spore
contents by keeping glass dishes with fungal & media for every

14 days. He found that Cladssperium, yesst and Pullylacis
Rillylang were the most commsn from sutdess while Penjcilliium,

Cladesporium and yeast were from indeor.

In India studies ea Alr-spora in relation te phytepatho~
logical preblems were initiated by Pref.K.C.Mehta of Agrs
University during 1940, After Mehta's pioneering work (1932)
systematic studies on air-spora were initiated by several
workers. According to shivpuri et.al (1966-63) and Vishwanathan
(1966) allergy is a commn disease in India, There is a great
nesd for undertaking asrebielegical and clinical studies 4in
the varfous parts of this ceuntry to £ind cut the varisue
aszroallergens present in the atomsphere of the library,.

The present investigation dsals with the study of the
microbial comtents inside the lilwary of Koregaon College
{Satars Region), Much of the werk dene in Maharaghtrs is on
sxteramural asrobislegy, specislly from Marathaweds region,
Satara d4istrict is rather é&ry region with less humidity,



since no gerobdiological investigations were carried out in
this region it wvas felt neceisary that asuch investigations
would be useful in understanding the composition of the air
borne microbes, their seasonal variations and their corre-
lation with meteriological conitions. Climate of 3atara
district is vari.ble 4in different seasons., Maximum
tempereture is abowt 3d°C while the minimum temperation is
13% - 15° C, Tnis area receive moderate amount of rainfall
(659.4 o 1007=9 mn per annum). is Koregeon ( satara) 4s
surrounded by cultivated patches of the £ields and ¢ he fac~
tories, the astmosphere of this city is poliuted., It is
1ikely that the atmosphere within the library might have been
aequally contaminated with air borne aicro-es which may be
harmful to human beings. Taking this important fact imo
consideration, the athor undertook the study of air spora
inside the library (intramural) of the local college. The
detail ebservations on the presence of the fungal spores,
insect scales, hyphal fragments, Algal Filaments, xylem
Fibers, etc. are presented in this part with special emphasis
on allergenic fungli,

2)  Makecial and Methods

The Rotorod sampler was used for tais study, The
Rotorod sampler was fully described by Dr. “.A. Perkins (1957).
The device relies upon the high sfficiency with which small
air borns particles are deposited on narrow cylinders oriented
at right angles to high wvelocity winds. A small constant speed,



battery operated motor is used to whirl thin-aticky coated
brass rods about its axis at a constant-high speed. It has
been developed invo a cheap and portable and high efficiency
sanpler with high sensitivity, It {s well fitted to use in
the £ield and relatively independent of external wind aspeed,
Collecting arms of the model are mads up of 0,159 cm

(1/16 inch). square section brass rods slightly bent inwerds.
The wvertical arms are é om, long and 4 om from the axis.
According to Oregory (1951) the widkh should give more than
60-~70% efficiency of deposition for 20 u diameter spores at
wind speed above 4 m.p.h. (2 mveec), The model employes ©.C,
controlled speed wotors of the type used for mcord players
with the rods in position, the motor gives 23000 L.pel,

3) Samoling cake

The sanpling rate is the volume swapt by the collecting
surface per unit time, The dimension selected make this 2
(arms) x 0,159 cm x 6 om x 8 x 2300 x 10™°

43.0 x 10 ’x 2300 iitres/min,

approximately 110 litres/min.

4) Sampling Meshed

Sampling was carried out by opeorating Rotard air

saapler. The collection efficiency of this model is 85x, The
pettoleun—-jally is used as &« adhesive on cellotape,

The Rotorod sampler has been used for a vwide variety
of air borne particles. After the application of jelly to



the cellotepe the edges of the cellotape are trimsed vack
to the width of the rods with sharp rases blade (The alter~-
native would be to apply the transparent cellotaps trip and
then coat with adhesive), The Mmllotape is cut into four
epmel parts 1,5 cm, length befores athesive is applied and
atter applying the adhesi e thess are exposed for an hour and
then mounted bensath a cover glas: with suitable moutant

like glycerine jelly which has the best optical properties
for visual examination. It was prepared as follows

Galat ine - 1 g
Glycerol « 7T gm

wager « 6ml
Phenol - 1%
$) + scanhing ¢

The total spere counts obtained on the known areas
during morning hour and evening hour were scanned under
10 x, 45 x eye piecss objective cesbinations of t he microscope
regularly., The nunver of spore/unit volume of the air was
computed with the help of conversion factor and efficiency,

Considering the enaunted stficiency to be 85% with the
help of conversion fector the nunber of spore ceunted en the
tape of known ares was readily conwerted into an estimated
nunber of spore per cubic meter of air., all timings are given
in Indian standard Time (I.3.Te). The identification of the
spore cought was based on ~ (1) Microscopical characters
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(11) Cemparison with parasitic and saprophytic fungal

naterisl oollected around the campus and studied aicroecopically,
and (1i1) comparison with the cultural cneracsers., In ail
Possinie cases specific and generic csunts were mads whih are
based on the colour, shape and other diagnostic features of

the spore,

6) dameling alts ¢

Rotorod air sampler was kept inside ¢ he librory of T.F,
shosale Collegerroregaen (3atara) at the height of 1 meter
from ¢ he ground level, <oregaon is situated between 17.81°
narth latitude and 74,00 sast latitude, Height from main ees
level (M,5.L.) is 68Y meters.

N Peried during lnvestigasieq »

A4xr spora of the library was investigated for a period
of six months £rom lst April to 30th jeptember 1331, nraily
two counts were taken during morning (11 a.m.) and evening
(4 pemale

3)  _seatheg

vuring the perisd investigation daily recerd of tewpe~
rature, rainfall was obtained from agricultural "epartment of
Satara Zilha Parishad, 3stara. Turing this perisd the total
raintall of Xoregson was (659 mm), During this period the
minimum temperature was 13.1° C and maximum temperature was

33, 095-' .



