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ABSTRACT

Khandelwal A, Tewary R, Misra L & Saxena R 2002. Some biodeteriorating air-borne fungi in and
around Lucknow, India. Palaeobotanist 51 : 145-151.

The paper presents the result of qualitative and quantitative analyses of mycoflora in the air of
Lucknow city and adjoining areas. Burkard slide sampler and Andersen two-stage volumetric samplers were
employed for air sampling at forty places of Lucknow at different times of the year from January 1997 to
February 1998. As many as thirty-five types of fungal spores and twenty-nine types of fungal colonies were
registered.

It has been envisaged that certain fungi such as A//emaria, Aspergillus, Chae/omium, Cladosporium,
Curvu/aria, Dip/odia, Epicoccum, Fusarium, Nigrospora, Penicillium. Rhizopus, Toru/a, Trichoderma,
TrichOlhecium,etc., prevalent in the air are associated with the biodeterioration of cultural properties.

Key-words-Air-bome fungi, Biodeterioration. Cultural properties, Lucknow.
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INTRODUCTION

THE PALAEOBOTANIST

RESULTS

T HE district of Lucknow (26°30'-2r 10' Nand 80°30'-81 °
13'E) is an irregular, quadrilateral area located in the

Gangetic plain of Uttar Pradesh. The climate is characteristically
periodic with three well-marked seasons and sub-tropical
monsoon type of climate. The flora of this district has changed
dramatically over the recent years.

The valuable articles such as manuscripts, books, wall
hangings, wood articles, paper crafts and various types of
paintings of museums, archi ves, Iibraries, etc. get deteriorated
due to the attack of different kinds of micro-organisms. This
problem is more deterimental in tropical humid climate like India
and can be solved to a large extent by estimating the qualitative
and quantitative measures of causal organisms in the ambient
air followed by suitable control measures. The present study
was aimed to detennine the correlation of air-borne fungal
spores present in different parts of Lucknow and their impact
on the properties of cultural heritage.

MATERIAL AND METHODS

The sampling was carried out by two internationally
recognised air samplers provided under MEF sponsored
project entitled "Aeroallergens and human health:
aerobiologicaI studies". These volumetric air samplers are
usually employed for aerobiological studies where both
qualitative and quantitative estimates of aeromycoflora are
required and precise identifications are the prerequisites.

The air samples were collected from forty different places
of Lucknow city and suburbs at different times of the year
from January 1997 to February 1998 employing both the
samplers simultaneously. The slides smeared with safranin­
stained glycerine jelly were exposed for 10 min in Burkard
slide sampler for identification and estimation of dispersed
air-borne fungal spores. It is battery/power operated volumetric
sampler, which sucks air at the rate of 10 litres/min. The
rectangular cover slips (22 x 50 mm) were used and data was
calculated in tenns of fungal spores/sq cm of the sl ide surface.

The petridishes with sabourand's nutrient agar medium
were exposed for 10 min time in Andersen two-stage sampler
simultaneously with a visual identification method for specific
identification of culturable fungi. After recording the data, the
average colony concentration was converted into per metric
cube of air by using recommended conversion factor. The
data generated on these samplers provide specific number
and frequency of fungal spores/colonies in a given volume of
air, thus increasing the importance of data to be readily used
as a prerequisite for aeropalynological studies in general and
indoor aeromycological studies in particular.

The qualitative and quantitative analyses of
aeromycoflora of forty different places of Lucknow are quite
variable. The petridishes exposed in Andersen air sampler
recorded the highest colony counts from Kanpur Road
followed by Chinhat, Sitapur Road, Lucknow University.
Sarojini Nagar, Talkatora Road, Charbagh, Hardoi Road. Bani.
River Bank Colony, etc (Fig. 1). Amongst the twenty-nine types
of fungal colonies recorded from all the sites, CladosporiulIl
cladosporioides was dominant and Alternaria allemata was
subdominant. It was followed by Mucor hiemalis, FusariulIl
oxysporUlI1,. Penicillium fuuiculosum, Aspergillus lIigCl;
Curvularia lunata, Helminthosporium sp., PenicilliulIl
cifrinum, Aspergillus jlavus, A. nidulalls, etc.

The composition of dispersed fungal spore obtained on
the slides by Burkard sampler was quite different. The site of
maximum OCCUITence offungal spores was different from that
of fungal colonies. The maximum fungal spores were recorded
from Sitapur Road followed by Hardoi Road, Sugarcane
Research Institute, Residency, Charbagh, Malihabad, CIMAP.
Jankipuram, Sardar Patel Marg, etc. (Fig. 2). The spores of
Cladosporium were dominant as was the case in registration
of fungal colonies. The small round spores ranked second
followed by Alfemaria, Curvularia, Epicoccul1l,
Helminlhosporium, Drechslera, Periconia, Torula,
Chaefomium, etc.

DISCUSSION AND CONCLUSIONS

Fungi are ubiquitous and have wide range of genera and
species. The earlier aeromycological studies carried out in
Lucknow either in Birbal Sahni Institute of Palaeobotany or
elsewhere in Lucknow only provided the qualitative estimates
of aerobiota. But in the present study both qualitative and
quantitative data was obtained by employing the
technologically advanced air-samplers.

The botanical specimens, manuscripts, books. wall
hangings, wood/paper crafts and various other material of
cultural heritage provide an ideal substrates for the growth
and proliferation of several fungi and probably in most of the
cases they get liberated in the ambient air. In enclosed spaces.
the bindery glues, old paper dust. binding fabrics and humidity
due to coolers deteriorate the situation manifold. Several
species of Aspergillus, Fusarium, Penicillium, Alternaria,
Trichoderma, Cladosporium, etc. are found growing on
herbarium and other dry preserved materials of National
Museum of Natural History, New Delhi (Nair, 1971).

The aerobiological studies in the indoor air of library was
conducted by Tilak and Vishwe (1976) recording the presence
of air-borne spores of Aspergillus, Cladosporium, Torula,
Penicillium, Trichoderma and ChaelOmium. Many cellulose



KHANDELWAL et 01 -BIODETERIORATING AIR-BORNE FUNGI IN AND AROUND LUCKNOW 147

decomposing fungi such as Allernaria, Monilia,
Fusarium, Chaetomiulll, Myrolhecilll11, Torula, Slachybolrys,
Cladosporium, Paecilomyces, RILizopus and Epicoccum were
also reported from a library of Aurangabad (Tilak & Saibaba,
1984). The high prevalence of Cladosporiwn, Penicillium and
Alternaria inside libraries are also reported by Tripathi (1987),
Tilak and Pillai (1988) and Singh el ai., (1990) Species of
Aspergillus, Penicillium and Cladosporium were in great
abundance in the indoor air of library of Madras University
(Nadimuthu & Vittal, 1995). The agitation of books causes
marked increase in the concentration of fungal spores (Burge
el al., 1978; Singh et ai., 1990; Vittal & Glory, 1985).

Alternaria allernata, Aspergillus sydowii. A. nige/;
Cladosporium cladosporioides, Penicilliul1l cilrinwlI were
found occurring on different cellulosic materials such as
manuscript and books, wood craft, paintings, wall hangings,
etc. in Gorakhpur (Lakshmikant & Mathur, 1989). Aspergillus
flavus, A. nidulans. A. niger, A. sydowii, A. lerrellS, A. llSlUS,
A. versicolor, Alternaria, Chaelomium, Cladosporium,
Diplodia. Epicocculll, Fusarium, Paecilomyces varioli,
Penicillium citrinum, Rhizopus, Torula, Trichoderma,
Trichothecium, etc. recorded in the present study, have been
identified for the considerable damage of miniature paper
paintings and lithographs by Dhawan and Agarwal (1986).
Most of the fungi encountered in the present survey are
generally similar to those found in indoor environment. The
outdoor fungal spores get easy access in indoor air through
open doors and windows and on getting optimum
environmental conditions and proper substrates they start
growing and proliferating. The air-monitoring inside the Ajanta
and Ellora caves (Tilak el al., 1972) and in Aurangabad (Tilak
& Kulkarni, 1972) has established a correlation between air
borne micro-organisms and environmental conditions that led
to the biodeterioration of wall paintings of Ajanta and
sculptures of Ellora. Thus, from the study of aerial survey it
may be concluded that fungal spores suspended in the air
must be traced back to their sources to which much attention
has not been paid by the scientist so far. Hence, studies on
biodeterioration aspects of conservation of cultural properties
need to be expanded and strengthened in order to save the

cultural heritage. The role of micro-organisms in causation of
allergic rhinitis and bronchial asthma from library dust is well
documented and should also be properly assessed in indoor
environments. '

Ackllowledgemenls-Theawhors are grateful to Professor Anshll
Kumar Sinha, DireClol; Birbal Salmi Instilllte of Palaeobotany.
Lucknow for his keen interest in the subject and encollragemelll.
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