26

Analysis of the birch polien seasons
in the selected Polish cities in 2020

Monika Ziemianin', Dorota Myszkowska', Malgorzata Puc?, Agnieszka Lipiec®, Malgorzata Malkiewicz’,
Krystyna Piotrowska-Weryszko®, Kazimiera Chtopek®, Grzegorz Siergiejko’, Ewa Kalinowska®,

Dariusz Jurkiewicz®, Andrzej Wieczorkiewicz®, Piotr Rapiejko® °

"Department of Clinical and Environmental Allergology, Medical College, Jagiellonian University, Cracow, Poland
2 Institute of Marine & Environmental Sciences, University of Szczecin, Poland

3 Department of Prevention of Environmental Hazards and Allergology, Medical University of Warsaw, Poland
4 Laboratory of Paleobotany, Department of Stratigraphical Geology, Institute of Geological Sciences,
University of Wroclaw, Wroclaw, Poland

5 Department of Botany and Plant Physiology, University of Life Sciences in Lublin, Poland

® Faculty of Natural Sciences, Institute of Earth Sciences, University of Silesia in Katowice, Poland

7 Pediatrics, Gastroenterology and Allergology Department, University Children Hospital,

Medical University of Bialystok, Poland

8 Allergen Research Center, Warsaw, Poland

9 Department of Otolaryngology with Division of Cranio-Maxillo-Facial Surgery in Military Institute of Medicine,
Warsaw, Poland

Abstract:

The aim of the study was to compare the birch pollen seasons in selected 12 cities in Poland in 2020. The volumetric method of sampling was used
to collect pollen samples. The estimation of the seasonal parameters was based on descriptive statistics. The clear differences among SPIn values
at all sites were recorded. The lowest value was recorded in Bialystok (1.863 pollen/m?), whereas the highest one in Lublin (16.253 pollen/m?). The

thermal conditions in the north-eastern part of Poland were the least favourable for birch pollen seasons.
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Introduction

The genus Betula belongs to the Betulaceae
family wide-spread in Europe, particularly in north-
ern regions [1]. Betula pendula is the most among
native birches, it occurs mainly on fairly fertile, light,
well-drained soils, particularly when soil conditions
are acidic. Betula pubescens is less common than
B. pendula and grows on wetland, swampy and peaty
soils. In Poland, two main birch species are the most
common: Betula pendula Roth and Betula pubescens
Ehrh. [2], occurring almost in the whole country [3].

The birch pollen season begins at the end of
March in Western Europe, from the beginning to mid-
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-April in Central and Eastern Europe and from late
April to late May in Northern Europe [4]. The duration
of the main season is remarkably dependent on temper-
ature and thus varies from 2 to as much as 8 weeks [5].
B. pendula starts to bloom from the second half of April
to the end of May, while B. pubescens starts about
two weeks later than B. pendula. Birch trees produce
a large amount of pollen (5.5 million pollen grains per
the male inflorescence), their pollen seasons are short,
but intensive [6-8], the total pollen amount contains
pollen originating from both Betula species.

Birch pollen is highly allergenic and causes
inhalation allergy in Northern and Central Europe, in-
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cluding Poland. The common occurrence of birches
in Poland and allergenic features of their pollen make
birch the main source of tree pollen allergens provok-
ing allergy symptoms in spring [6]. In Poland, allergy
to birch pollen makes up to 50% of tree pollen aller-
gies. Moreover, 10-15% of people with pollen allergy
are monosensitive to birch pollen allergens [9-11].

The main birch pollen allergen, Bet v1, belong-
ing to the pathogenesis-related family (PR-10), is rec-
ognized by the specific IgE in 95% of sensitive patients
[12], and is responsible not only for typical symptoms
of the respiratory tract disease, but also can provoke
cross-reactions with different food (row fruits, vege-
tables among others) due to the great similarity of the
PR-10 allergen structures [13].

Aim
The aim of the study was to compare the birch
pollen seasons in selected 12 cities in Poland in 2020.

Materials and methods

The birch pollen seasons were analyzed in
the following Polish cities: Szczecin, Zielona Gora,
Olsztyn, Bialystok, Warsaw, Bydgoszcz, Piotrkow Try-
bunalski, Wroclaw, Opole, Cracow, Lublin and Sos-
nowiec. Birch pollen concentration was determined
by the volumetric method using a Hirst type sam-
plers. All procedures are in accordance with the rec-
ommendations of the European Aerobiology Society
[14, 15]. Microscopic observations were performed
in a 7 day cycle with assessment of 24-hour periods.
Daily average pollen concentrations were expressed as
the number of pollen grains in 1 m? of air (pollen/m?).
On the basis of the daily pollen concentrations, the start
and the end of pollen seasons were calculated by the
combined percentage methods (95% and 98%, respec-
tively), the maximum daily concentration and annual
pollen sum (SPIn, seasonal pollen integral) were also
determined. The season characteristics were analyzed
using the descriptive statistics (Statistica 13), while the
pollen season dynamics was presented on the graphs
(fig. 1-6).

Results

The basic characteristics of the pollen seasons
are presented in table 1. It was found that at 11 study
sites, the birch pollen seasons began in the first
decade of April, with the exception of Olsztyn, where
the season started on April 11" The beginning of
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the season is characterized by the lowest variability
(V% = 1.76), while the season end was a bit higher
(V% = 6.25). The longest birch pollen season was
observed in Bialystok, it lasted up to 45 days, while
the shortest one was noted in Cracow, where it lasted
21 days. The average duration of the pollen season at
the 12 studied sites is 26 days. Seasonal pollen integral
clearly differed among the study sites (CV% = 44.30).
The lowest value was recorded in Bialystok (1.863
pollen/m?®), whereas the highest in Lublin (16.253
pollen/m?), similarly as in 2019 [16]. It was similar to
the maximum daily concentration, which was about
17 times higher in Lublin than in Bialystok. The
maximum concentration of pollen at majority of sites
was recorded on April 12" and 13", only in Olsztyn
maximum concentration occurred on April 17% and
in Bialystok on April 24", The dynamics of the birch
pollen season was presented on the graphs (fig. 1-6),
showing a characteristic peak values related to the
maximum concentration within the season.

Discussion

Birch pollen seasons in Poland, in 2020 were
rather dense with one, evident peak day. The season
curve was asymmetric, right-skewed, pollen concen-
tration increased rapidly at all the study sites. Pollen
season dynamics was typical for birch pollen behav-
iour, as it was observed in the previous years, in differ-
ent regions of Poland [6-11].

It should be stressed that the seasons started
almost at the same time at all study sites, the differenc-
es occurred up to 1-3 days only. It is stated that the
thermal conditions before the pollen season determined
the pollination of birches [8, 17-20]. According to the
Monthly Climate Monitoring Bulletin, published by the
Institute of Meteorology and Water Management — Na-
tional Research Institute [21], air temperature in March
2020 was higher than the mean values in 1981-2010
(the reference period). In southern and western parts of
Poland, mean monthly temperature was around 5°C, in
the other regions was around 4°C, so this month was
classified as “very warm”, i.e. with the temperature
range of 0.8—0.9 percentile in most parts of Poland, and
in the coastal strip of the Baltic Sea even as “anom-
alously warm” (0.9-0.95 percentile). Such high air
temperature in early spring, contributed to the devel-
opment of vegetation, including the early flowering
of birches almost in the whole of Poland, the earliest
in Szczecin, and a few days later from the south-west-
ern to the north-eastern part of the country. However,
it must be stressed, that the first week of April is time
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Table 1. Descriptive statistics of birch pollen season characteristics in the selected Polish cities, in 2020.

MEDICAL AEROBIOLOGY

City/monitoring site r:g:::';gs;;ssgz) Se?;gzl/:;: L Se(agssu;] ;"d d?:::lsiggz Peak value? Dat:a%gfak SPIn*
Bialystok 9.04-23.05 100 144 45 324 19 1863
Bydgoszcz 7.04-30.04 98 121 24 985 104 6811
Cracow 7.04-27.04 98 118 21 1432 104 9173
Sosnowiec 7.04-30.04 98 121 24 1732 104 5139
Lublin 8.04-29.04 29 120 22 5530 104 16253
Olsztyn 11.04-11.05 102 132 31 1212 108 8738
Opole 6.04-29.04 97 120 24 1376 103 9393
Piotrkow Trybunalski 7.04-29.04 98 120 23 2432 104 10555
Szczecin 4.04-28.04 95 119 25 748 103 4076
Warsaw 7.04-29.04 98 120 23 1786 104 10443
Wroclaw 6.04-27.04 97 118 22 2123 103 7651
Zielona Gora 6.04-28.04 97 119 23 1879 103 10478
Maximum min 102.0 144.0 45.0 5530 19 16253.0
Minimum max 95.0 118.0 21.0 324 103 1863.0
Arithmetic average x 98.08 122.67 25.58 1797 105 8381.08
Standard deviation s 1.73 7.67 6.61 1315.57 4.54 3712.98
Median me 98.0 120.0 235 1582 104 8955.5
Coefficient of variation (CV%) 1.76 6.25 25.85 73.23 4.31 44.30

" Consecutive day from the January 1; 2 number of days; ® maximum daily pollen concentration expressed as pollen/m?; * seasonal pollen integral expressed as (pollen*day/m?): sum
of daily pollen concentrations obtained in the season, calculated by the 98/95% methods.

Figure 1. Birch pollen concentration in Cracow and Sosnowiec in 2020.
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Figure 2. Birch pollen concentration in Opole and Wroclaw in 2020.
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Figure 3. Birch pollen concentration in Lublin and Warsaw in 2020.
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of the typical birch season starts [7], especially when
the low variability of this season characteristic is taking
into account. No unexpected birch pollen occurrence in
Poland originating e.g. from the long-distance transport
has been observed, as it was described many times by
the other authors [22, 23].

The season characteristics of the highest varia-
bility were seasonal pollen integral and the maximum
daily pollen concentration, which are characteristic for
pollen seasons, including birch seasons [7]. Among the
analysed seasons, the most outstanding seems to be
the birch pollen season noted in Bialystok (north-east-
ern Poland), which started the latest (similarly as in
Olsztyn, located close to Bialystok), lasted the longest
and was the least intensive. In spite of that, temper-

M. Ziemianin, D. Myszkowska, M. Puc, A. Lipiec, M. Malkiewicz, K. Piotrowska-Weryszko, K. Chtopek, G. Siergigjko, E. Kalinowska,
D. Jurkiewicz, A. Wieczorkiewicz, P. Rapiejko: Analysis of the birch pollen seasons in the selected Polish cities in 2020

ature in March, in the north-eastern part of Poland
was slightly higher in relation to the reference period
(1981-2010) [21] the thermal conditions in this region
were less favourable for trees pollination than in the
other regions. Temperature isolines in early spring
show a descending gradient of temperature from the
south-western toward north-eastern direction, what is
concurrent with the pollen season starts (e.g. in case of
alder and hazel) [24].

Conclusions

» The birch pollen seasons in 2020 started at the se-
lected sites in Poland in the first decade of April,
expect at Olsztyn (April 11™).
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Figure 4. Birch pollen concentration in Bydgoszcz and Piotrkow Trybunalski in 2020.
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Figure 5. Birch pollen concentration in Szczecin and Zielona Gora in 2020.
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Figure 6. Birch pollen concentration in Olsztyn and Bialystok in 2020.
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The end of the birch pollen seasons was noted in
the last decade of May.

The daily concentration and annual pollen grains
sum (SPIn) were the most variable season charac-
teristics, reaching the highest values in Lublin.

The annual birch pollen amount at 12 pollen sta-
tions in 2020 was lower than in 2019.

The thermal conditions in the north-eastern part of
Poland were the least favourable for birch pollen
seasons.
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