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Long term monitoring of air-borne pollen and
fungal spores and their allergenic significance
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ABSTRACT

Khandelwal A 2002. Long term monitoring of air-borne pollen and fungal spores and their allergenic
signi ficance. Palaeobotanist 51 : 153-159.

The qualitative and quantitative analyses of aerospora at Birbal Sahni Institute of Palaeobotany are
assessed for the biogenic pollutants of Lucknow atmosphere. The Impaction method was employed for
preparing annual pollen and spore calendars over six years (1969-1970, 1970-1971, 1971-1972. 1983-84,
1984- i ::;35, 1985-1986). As many as 61 types of pollen grains and 27 types of fungal spores have been
encountered. The maximum number of pollen grains were recorded in the year 1985-86 (24383) and minimum
in the year 1969-70 (13005), whilst the maximum number of fungal spores encountered were in 1971-72
(22604) and minimum in the year 1969-70 (12771).

It has been visualized that long term pollen/spore monitoring at a particular site provides a strong base
for the prediction of aeroallergens as a warning towards the allergenic disorders. The well recognised allergenic
pollen and spore of Lucknow area include Argell10ne mexicana, Amaranrhus spinosus, Cannabis sariva,
Chenopodium album, Prosopis julijlora, Cypems rOfUndus, Ricinus communis, Xanlhium srrumarium and
many species of Aspergillus.

Key-words-Allergy, Pollen and fungal spore monitoring, India.
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INTRODUCTION

T HE paper presents the long term monitoring of air-borne
pollen grains and fungal spores on the premises ofBirbal

Sahni Institute of Palaeobotany, Lucknow. The pollen and
fungal spore calendars of three consecutive years were
prepared during 1969 and again in 1983. The aim of continuing
similar type of investigation for longer duration was to have
comparative accounts of aerospora on a yearly basis and to
know the changing pattern of pollination periods of different
plant taxa at different seasons of the year. The survey of
atmospheric pollen grains at B.S.!.P, Lucknow, was earlier
carried out by Lakhanpal and Nair(1958). In the year 1969, the
analysis of aeromycoflora was incorporated along with pollen
studies in order to complete the picture of the aerobiota (Vishnu
Mittre & Khandelwal, 1973). During the year 1976-77, the
survey of air-borne fungal flora of Lucknow University area
was conducted in relation to plant and surface mycoflora
(Wadhwani, 1979). A two-year (1980-81) survey of air-borne
pollen alone was carried out in the National Botanical Research
Institute, Lucknow (Chaturvedi et al.. 1987-88). The standard
record of aerospora ofLucknow assembled in the present paper
could be utilised as a 'Ready reckoner' for periodic biopollutant
predictions required for the treatment of various allergic
disorders caused by air-borne pollen grains and fungal spores.
However, aerobiological data generated over a period of four
years (Anonymous, 1994-1998) in All India Coordinated Project
entitled "Aeroallergens and Human Health: Aerobiological
studies" employing three internationally recognised samplers
viz., Burkard, Rotorod and Andersen could not be compared
with earlier records due to changed methodology and sampling
sites. The aerobiological monitoring over an 1I-years period
in Italy have been utilised for building forecasting models of
various species (Bricchi et al., 1995).

MATERIAL AND METHODS

The district ofLucknow (26°30'-2]0 10' Nand 80°30'-81°13'
E) is an irregular quadrilateral area covering length and breadth
of 72·5 km and 40·3 km respectively. The area is level plain,
I 17·8 m a.s.l. with old gangetic alluvial soil. The climate like
that ofentire north India consists of three well-marked seasons
viz., the rainy, the cold and the hot.

The Lucknow flora comprises 927 plant species of which
Gramineae (grasses) form the dominant group and next, in
order, are Leguminosae, Compositae, Cyperaceae,
Euphorbiaceae, Acanthaceae, Convolvulaceae, Scrophularia-

ceae, Amaranthaceae, Labiatae, Malvaceae and Polygonaceae
(Kapoor, 1962). As an aid to the atmospheric pollen and spore
survey, the Lucknow area was thoroughly botanised. The
anemophilous and entomophilous species have been listed
and observation was gathered on their flowering periods and
distribution in Lucknow.

The apparatus used throughout the investigation, was
first used by Lakhanpal and Nair (1958) which is placed in the
group classified by Gregory (196 I) underImpaction using wind
movement by vel1ical and inclined microscopic slide. The slides
were exposed on the telTaCe ofB.S.!.P at a height of about 7·5
m above ground level. The Safranin stained glycerine jelly
was smeared on the slide and exposed for 24 hI's. Rectangular
cover sl ips (22 x 50 mm) were used and data were calculated in
terms of pollen or fungal spores/sq cm of slide surface.

The petridish method was also adopted for one year
during the period of April 1970-March 1971 simultaneously
with a visual identification method for specific identification
of Fungi (Khandelwal, 1992). The experiment was conducted
for one year (March I97 I-February 1972) by exposing sl ides
on the ground and terrace level in order to ascertain the
differences in qualitative and quantitative abundance of pollen
grains and fungal spores, the time of first appearance, month Iy
maxima and period of settlement of aerobiota at two dissimilar
heights (Khandelwal, 1988).

RESULT AND DISCUSSIONS

The pollen and spore monitoring over six years have
shown marked variation in number and frequency of aerobiota
each year (Figs 1 & 2). The qualitative and quantitative
abundance of pollen grains and fungal spores over different
years were as follows:

Years Pollen Fungal
grains spores

1954-55 23274 (29 types) (Lakhanpal
& Nair 1958)

1969-70 13005 (48 types) 1277/ (18 types)
1970-71 16726 (41 types) 19979 (22 types)
1971-72 19521 (47 types) 22604 (21 types)
1983-84 20485 (55 types) 18988 (23 types)
J984-85 21326 (61 types) 15901 (27 types)
1985-86 24383 (61 types) 17191 (25 types)

On the basis of annual distribution of atmospheric pollen
grains, three periods in relation to the seasons have been
recognised viz., Spring and early summer (February to May),
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Late summer and rainy season (June to September) and Late
rainy season and winter (October to January). Iii spring and
early summer arboreal pollen grains dominated; in late summer
and the rainy season, pollen grains of grasses and weeds
were recorded, while in the late rainy season and winter, pollen
of grasses and cultivated plants were found. However, there
was some pollen, which occurred throughout the year in small
or sporadic numbers. The graphic representation of important
pollen grains and fungal spores of year 1969-70, 1970-71 and
1983-86 have been published elsewhere for ready assessment
of daily fluctuations in their frequencies (Vishnu MiUre &
Khandelwal, 1973; Khandelwal, 1988, 1991, 1992). The
continuous air monitoring of pollen grains and fungal spores
for the year 1997 was done in Vi kas Nagar on Kursi Road by
employing Rotorod sampler (Khandel wal, 200 1)

Unlike the seasonal distribution of pollen grains observed
in the pollen calendars, the fungal spore calendars do not
exhibit such seasonal distribution; however, two periods, one
from February to June and another from July to December
have been recognised. Most of the fungal spores are present
throughout the year showing high fluctuation in some part of
the year.

Allergenic significance of pollen grains and
fungal spores

Clinical investigation carried out at King George Medical
College, Lucknow have proved the allergenicity of many fungal
spores and pollen grains present in the air of Lucknow
(Agnihotri & Singh, 1971; Khandelwal, 1974; Khandelwal et
al., 1996; Jamil et al., 1981, 1986; Wadhwani et al., 1986). The
significant aeroallergens are Alstonia scholaris, Amaranthus
spinosus, Azadirachta indica, Chenopodium album,
Cynodon dactylon, Cyperus rotundus. Holoptelea
imegrijolia, Prosopisjulijlora, Putralljiva roxburghii, Ricinus
communis, Alternaria alternaJa, Aspergillus flavus, A.
fumigatus, A. nidulans. A. nige/; A. terreus, Cladosporium
cladosporioides, Curvularia lunata, Fusarium oxysporum,
Helminthosporium spicijerum, Monilia sp., Penicillium
citrinum, Phoma sp., Rhizopus sp., Trichoderma virde, etc.
Besides the cutaneous reactivity of these allergens, the
preponderance of Alternaria, Aspergillus, Candida,
Curvularia, Helminthosporium, Mucor, Paecilomyces,
Penicillium and Trichoderma lignorum have also been
reported in the respiratory tract of many allergic patients (Singh
etal., 1981).

CONCLUSIONS

The pollen spore calendars are useful in identifying
allergies against particular airborne pollen and fungal spore
types. Comparison of the time of sensitivity with the pollen!
spore calendar can lead to diagnosis and preventive measures

against the pollen and spore allergies. However, the limitation
of pollen calendar is the occurrence of year-to-year variation
in both number and time of appearance of each type of pollen
grains and fungal spores. This kind of variation most probably
be sought in both climatological/meteorological and plant
physiological factors affecting various plant species.
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