ORIGINAL ARTICLES AAEM

Ann Agric Environ Med 2002, 9, 65-69

BETULA AND POPULUSPOLLEN COUNTS AND METEOROLOGICAL CONDITIONS
IN SZCZECIN, POLAND

Malgorzata Puc?, Tomasz WolsKi

!Department of Botany, University of Szczecin, Szczecin, Poland
2physical Oceanography Laboratory, University of Szczecin, Szczecin, Poland

Puc M, Wolski T:BetulaandPopuluspollen counts and meteorological conditions in
Szczecin, Polanddnn Agric Environ Me@002,9, 65-69.

Abstract: The aim of the study was to analyse a relationship between the
meteorological conditions and the pollen counts of selected allergeniBetxaspp,
Populusspp.) in the air of Szczecin city (north western Poland) in 2001. Apart from the
individual rhythm of plant pollination, weather conditions are considered the most
important factors determining the dispersion and content of pollen in the air. The
meteorological parameters analysed were the minimum, maximum and average values
of air temperature, relative humidity, solar radiation and wind speed. The beginning and
end of a season were established by the 98 % method. The concentration of birch pollen
in the air in 2001 was very high, the pollen season started in the third decade of April
and lasted till the 10 May. The highest airborne concentration of 3,712 grains®n 1 m
per 24 h was noted at the beginning of May on a sunny day with strong wind, and air
temperature above 0. The concentration of poplar pollen in 2001 was low. The

pollen season started from the beginning of April and lasted till the beginning of May.
The maximum concentration of airborne poplar pollen of 222 grains if gem24 h

was observed in the third decade of April and was preceded by several days with low
temperature (1-Z), rain, snowfalls and strong wind. A positive and statistically
significant correlation was found between the air temperature and the birch pollen
concentration, while a similar but negative correlation was found for poplar pollen.
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INTRODUCTION the ascending and descending air currents generated by
thermal turbulence appearing due to inhomogeneous
Apart from the individual rhythm of plant pollination, heating of the soil [13, 14].
weather conditions are considered the most importantElevated levels of pollen concentration in the air are
factors determining the dispersion and content of pollen ursually observed after a period of warm and sunny
the air. weather, which is particularly noticeable in spring.
The distance over which pollen grains are transportekhthers open only having absorbed a certain dose of
depends on the direction and strength of the wind. It teermal energy, which differ for different taxa. The source
assumed that they can reach a distance of 50-100 kwhthe energy is total solar radiation, which is a sum of the
however, the majority of sporomorphs is transported onkcattered radiation and the radiation directly reaching the
up to 1 km or from 1-10 km [6]. Long distanceearth’s surface. Rainfalls effectively clean the atmosphere
transportation (up to 100 km) is related with movementsf sporomorphs, and at high air humidity anthers usually
of great masses of air. Moreover, the distribution angmain closed. At the beginning of intense rainfall the
movement of pollen grains in the atmosphere depend oancentration of pollen grains in the air increases,
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Figure 1. Influence of selected meteorological factors on the pollen counts of birch tree.

probably as a result of strong winds accompanying the Development of poplar tree anthers begins, similar to
rains [6, 14]. birch trees, in the summer of the year preceding
Birch (Betuld and poplarFopulug belong to anemophilous flowering. The poplar tree releases most of its pollen
trees and produce large amounts of airborne pollen. gkains in the morning making use of the ascending
single inflorescence of birch and poplar tree can producenvectional currents [17]. Although the poplar tree
5.5 and 6 million pollen grains, respectively [6]. Male ballpollen reaches high concentrations in the air it rarely
of birch tree are produced in June in the year precedipgoduces allergic response. The grains are inaperturate,
flowering, therefore the potential number of pollen grainspheroidal, of the size 30 x gé [6, 7].
in a given year also depends on the weather conditions inAnalysis of the relationship between the meteorological
the preceding year. Birch trees release the greatesinditions and the concentration of pollen grains of
number of pollen grains in the middle of the night and igelected allergenic species in the air of the city of
the afternoon. The period of maximum pollen release las$zczecin has been performed in order to:
for 2-3 days in which 70-80% of pollen grains are characterise the pollen spectrum of birch and poplar
discharged [18]. Birch tree pollen is a well-knowntrees in 2001;
allergen. The pollen grains are triporous with pronounced identify the most important weather factors affecting
aspides at the pores, of the size 21 x 23 um [6, 7, 21]. the pollen grains concentration in the air;
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Figure 2. Influence of selected meteorological factors on the pollen counts of poplar tree.

- determine the degree of relationship between thguantitative compositions of the samples were determined
particular meteorological conditions and the concentratiamder a light microscope.

of tree pollen. The pollen seasons of the 2 taxa studied were defined
as the periods in which 98% of the annual total catch
MATERIALS AND METHODS occurred [3, 21].

The meteorological data were provided by the
Analysis of the pollen count of birch and poplar trees imeteorological station made by Vaisala, Helsinki,
Szczecin was performed on the basis of the data collectéidland. The station measures automatically at certain
in the year 2001. time intervals the maximum, minimum and mean values
The measurement pointas located in the Szczecinof pressure, air temperature, relative humidity, wind speed
city, district Srédmiescie. An air sampler for collecting and wind direction, and total solar radiation. The
pollen and an Automatic Weather Station were mountadeasured values are stored in an inner memory of the
side by side at an elevation of 21 m above sea level. Té@tion. For the purpose of this study the data recorded in
pollen count was measured by the volumetric methdtie period from 1 April-9 May 2001 were used as this
using a VST trap, and expressed as the number of polieeriod coincided with the pollen seasons of birch and
grains in 1 m of air per 24 h [15]. The qualitative andpoplar trees.
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Table 1. Comparison of meteorological data.

Relative humidity (%) Air temperaturéQ) Wind speed (m/s)

Max. Av. Min. Max. Av. Min. Max. Av. Min.

Data recorded during the period 01.04—09.05.2001 (Meteorological Weather Station of Vaisala)

76.62 73.81 70.84 9.29 8.83 8.40 5.13 2.34 0.58

Data recorded during the period 1956—-1990 (month, mean value) [9]
1V 83 V74 IV 65 IV 9.9 V7.3 IV 4.7 NR IV 4.0 NR

V 80 V73 V 67 V 15.0 V12.8 VvV 10.4 NR V3.7 NR

NR: not recorded.

Table 2. Correlation coefficients between pollen couget(ila Populug and meteorological parameters.

Relative humidity (%) Air temperaturéQ) Wind speed (m/s) Solar radiation (Wjm
Max. Av. Min. Max. Av. Min. Max. Av. Min. Max. Av. Min.
Birch -0.13 -0.14 -0.15 043 043 0.43 -0.10 0.04 0.19 -0.16 -0.11 -0.07
Poplar -0.06 -0.08 -0.08 -0.26 -0.27 -0.28 -0.17 -0.17 -0.09 -0.08 -0.02 -0.04

" Correlation statistically significant (p < 0.05).

The effect of weather conditions on the concentratiopetween the pollen concentration and solar radiation and
of birch and poplar trees pollen was analysed taking intelative humidity were also statistically insignificant. Only
account the maximum, minimum and average values tife relation between the pollen concentration in the air
the air temperature, relative humidity, total solar radiatioand temperature was statistically significant (Tab. 2).
and wind speed, as these factors have been known tdhe concentration of poplar pollen in 2001 was low,
influence pollination [1, 2, 3, 8, 11]. the annual total was 817 grains. The pollen season started

The day values of these parameters were taken iasthe beginning of April and lasted till the first days of
arithmetic means. The degree of correlation betwedfay. The maximal concentration of airborne pollen observed
particular meteorological parameters and the concentratidnsthe third decade of April was 222 grains in 1per 24
of pollen fromBetulaandPopuluswas described by the h, and occurred after a few days with low temperatures
correlation coefficient [12, 22]. Statistical error risk was (1-2°C), rain, snowfalls, and strong winds (Fig. 2).

estimated at the significance level of 95&%=(0.05). The relations between the poplar pollen concentration
and total solar radiation, relative humidity and wind speed
RESULTS were statistically insignificant as the relevant correlation

coefficients were close to zero or negative. The correlation
The meteorological data recorded by the automatietween the pollen concentration and air temperature was
station Vaisala in 2001 practically do not differ from thestronger (inverse proportion), and statistically insignificant
values averaged over many years (1956-1990). Sligfitab. 2).
differences from the several years mean have been noted

only in wind speed (over 1.5 m/s); however, such DISCUSSION
differences are normal when considering changes in a
single month (Tab. 1). The influence of weather conditions on airborne

In 2001, the concentration of birch pollen grains wasoncentrations of the birch and poplar tree pollen was
very high (the annual total of pollen grains was 14,122)ested on the basis of the meteorological parameters
The pollen season started in the third decade of April amdsumed as the most representative by other authors [1, 2,
lasted till 10 May. Within this period, about two weeks 08, 8, 10, 11].
the pollen concentration exceeded 100 grains ir? pen The results proved the lack of correlation between the
day, which evoked symptoms of allergy in sensitiv@ollen concentration and the wind speed, total solar
persons. The highest pollen concentration of 3,712 grairediation and relative humidity, both for birch and poplar
in 1 n? per 24 h was noted in the beginning of May irirees. However, they do not exclude the possibility of the
sunny weather, with strong winds and air temperatuedfect of these parameters on the concentration and
approximating 20C (Fig. 1). composition of the aeroplankton. The influence of the

The correlation coefficient between the wind speed amdeather conditions is modified by the individual rhythm
birch pollen concentration was close to zero. Relatiord plant pollination and phenological phenomena [2, 16, 19].
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