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Abstract

This paper presents the results of an analysis of pollen
season patterns for taxa which show the strongest allergenic ac-
tivity (alder, birch, grasses, and mugwort) in 2008 in the air over
Wroctaw and Olszanica. The study was carried out using the
volumetric method (Burkard trap). The results show variation in
pollen seasons between the analyzed localities. An attempt was
made to find out in which of the sites in question — the urban
site or the rural one — there was a greater risk of allergens of the
selected plants.

The results of the present study show that the alder, birch
and grass pollen seasons in 2008 started and ended earlier in
Wroctaw, and maximum pollen concentrations were definitely
lower. But the mugwort pollen season started earlier and ended
much later in Olszanica, while maximum pollen concentration of
this taxon was more than twice lower than in Wroctaw. In 2008
in the investigated localities, the highest pollen concentrations
of the plants in question occurred in the following months: alder
in February, birch in April, grasses in June, while mugwort in
August. In 2008 alder and birch pollen allergen risk was compa-
rable in the investigated urban and rural environment. However,
grass and mugwort pollen allergens posed a significantly greater
threat in the rural environment than in Wroctaw.

Key words: aeroalergens, Burkard trap, pollen seasons, Alnus,
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INTRODUCTION

In the last years, pollen production by plants has
been studied in detail because of the increasing inci-
dence of pollinosis. This disease is primarily caused
by pollen allergens of anemophilous plants(Ne grini,
1992). In northern and central Europe, pollen of alder
(Alnus sp.) and birch (Betula sp.) has the strongest al-
lergenic properties among trees, while among herba-

ceous plants pollen of grass (Poaceae) and mugwort
(Artemisia sp.) (W hil etal. 1998). These taxa are the
most frequent cause of seasonal rhinoconjunctivitis in
our climatic zone (Rapiejko etal. 2007).

In the moderate climate, anemophilous plants
show a characteristic pattern of pollen production asso-
ciated with the seasons of the year. Pollen of alder (A/-
nus sp.) appears earliest in the air, as early as the turn
of winter and spring. On sunny days, its concentration
may exceed even 2000 grains X Im?of air(Werysz-
ko-Chmielewska etal 2001), whereas the first
disease symptoms in people allergic to alder pollen ap-
pear with exposition to a concentration of 45 grains
x Im*of air (Rapiejko, 2007). In the spring period,
pollen of birch (Betula sp.) is a strong aeroallergen.
Its concentration in Poland reaches a very high level,
and the number of days with a concentration exceed-
ing the threshold values is usually more than 10-15
(Weryszko-Chmielewska et al. 2001; Ra-
piejko etal. 2007.) During the late summer period,
allergens of mugwort (Artemisia sp.) are responsible
for most of pollinosis symptoms. In Poland the high-
est concentration of mugwort pollen has been recorded
most frequently in the first half of August (Stach,
1996; Chtopek and Dgbrowska, 2006; Mal-
kiewicz,2006a,2006b). The first disease symptoms
in people with hypersensitivity to pollen allergens of
this taxon occur at a concentration of 30 grainsx Im?
of air, while at a concentration of 70 grains X 1m of
air acute clinical symptoms are observed (Rapiejko
et al. 2004, 2007; Weryszko-Chmielewska
et al. 2005). Grasses (Poaceae) have the longest pol-
len production season — from May to the end of Sep-
tember. In Poland the main pollen shed period occurs
in the second half of May, in June and July, and dur-
ing this period these are allergens of this species-rich
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family which are the main cause of pollen allergy
(Ligezinski and Rapiejko, 1994). During the
grass flowering period, more than 90% of sufferers al-
lergic to grass pollen suffer from allergic complaints
(Obtutowicz et al. 1991). Disease symptoms in
people with hypersensitivity to pollen allergens of this
taxon occur at a concentration of 50 grains X 1m of
airRapiejko etal. 2007; Rapiejko, 2008).

This paper presents the results of an analysis of
pollen season patterns for taxa which show the strong-
est allergenic activity (alder, birch, grasses, and mug-
wort) in 2008 in the air over Wroctaw and Olszanica.
In analysing the results, special attention was paid
to variations in pollen concentrations during the grow-
ing season as well as to differences in pollen season
duration and patterns in the investigated localities. An
attempt was made to find out in which of the sites in
question — the urban site or the rural one — there was
a greater risk of allergens of the selected plants.

MATERIALS AND METHODS

The present study was conducted in 2008 in two
localities — Wroctaw and Olszanica (Bieszczady Niskie
Mountains). Wroctaw is located in south-western Poland,
at the foreland of the Sudety Mountains, in the centre
of the Silesian Lowland (Kondracki, 2001). This
city is strongly affected by the oceanic climate. Win-
ters are mild and short here, while the spring is early.
The growing season lasts 225 days (Kosiba, 1948;
Dubicki etal. 2002). Olszanica is located in south-
eastern Poland, in Bieszczady Niskie Mts., in the west-
ern part of Eastern Carpathians. The mountain climate
prevails in this area, mostly formed by atmospheric
circulation (Nowosad, 1995). The growing season
lasts 165 days (Winnicki and Zemanek, 1998)
(Fig. 1).

The investigations were carried out using the
volumetric method (Burkard trap). In Wroctaw the
Burkard trap was placed in the city centre, on the roof
of the Institute of Geological Sciences of the University
of Wroctaw, at a height of about 30 m above ground
level. In the immediate vicinity of the sampling site,
there are a dense urban built-up area and scanty patches
of greenery. From the south, the building is surrounded
by an alley of planes, while several horse-chestnut trees
and small birches grow to the north of the building. In
Olszanica the sampling site is about 9 m above ground
level, on the roof of a single-family house. Nearby, there
are low rural buildings, a crop field, and a mixed forest.

The 95% method was used to determine the
start and end dates of the pollen season. The start and
end date, duration, annual pollen count, and maximum
daily concentration were used to characterize pollen
seasons for the selected taxa.

RESULTS

In the early spring period, alder pollen is the
greatest threat to allergic people. In 2008 the alder pol-
len season started earlier in Wroctaw — on 25 January.
In Olszanica the pollen season began as late as 9 Febru-
ary and lasted one week longer, until 22 March (Table
1). Peak pollen shed occurred in both localities in the
second half of February and almost at the same time.
Maximum alder pollen concentration in Wroctaw oc-
curred on 24 February and it was 484 grains X 1m?of
air, whereas in Olszanica on 26 February and it was 604
grains X 1 m™ of air (Fig. 2). The alder pollen season in
Wroctaw was shorter by 6 days, but the annual Alnus
pollen count was higher by nearly 1300 grains (Table
1). The risk of alder pollen allergens in both locali-
ties in question was comparable, because the number
of days with a concentration of more than 80 grains
x 1m? of air was 22.

Birch pollen belongs to the strongest aeroaller-
gens of the spring period. In 2008 the pollen season of
this taxon in both investigated localities started in the
first half of April and lasted until the beginning of May.
It began earlier in Wroctaw (9 April) and lasted until
5 May (Table 1). In Olszanica the pollen season started
on 12 April and was by 5 days shorter. Peak birch pol-
len shed occurred in both localities in the second half
of April —in Wroctaw on 21 April, while in Olszanica
only 2 days later (23 April). Maximum Betula pollen
concentration was higher in Olszanica and it was 2097
grains X 1m? of air, while in Wroctaw the peak concen-
tration reached only 75% of this value (Fig. 2). The an-
nual birch pollen count was by far higher in Olszanica,
in spite of the fact that the pollen season in this village
was 5 days shorter. Despite a lower annual birch pollen
count in Wroctaw, the risk of allergens of this taxon
was slightly higher. A concentration of more than 75
grains X 1m?® of air, at which allergy symptoms appear
in all people allergic to birch pollen, occurred on 21
days, whereas in Olszanica on 19 days.

The spring and summer period is a time of pol-
len production in different grass species from the large
family of Poaceae. In 2008 the grass pollen season in
Wroctaw started quicker (10 May) than in Olszanica
(1 June) and it was much longer. It lasted 84 days,
whereas in Olszanica only 72 days (Table 1). Peak
grass pollen shed in both localities occurred in the first
half of June — in Wroctaw on 4 June, and in Olszanica
on 11 June (Fig. 2). Maximum pollen concentration
was 3 times higher in Olszanica (334 grains X 1m? of
air) than in Wroctaw. The annual grass pollen count
in Olszanica was 4240 grains, whereas in Wroctaw
2695 grains. The number of days with a concentration
of more than 50 grains X 1m?® of air, at which disease
symptoms appear in all people allergic to grass pollen
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Fig. 1. Location of Wroctaw and Olszanica

Table 1
Characteristics of Alnus, Corylus, Poaceae and Artemisia pollen seasons in Wroctaw and Olszanica in 2008

Pollen season
Maximum Date of Annual
Location Taxa Duration | concentration| maximum pollen
Start | End (days) (g/m3) concentration| count

Alnus 09-02 | 22-03 43 604 26-02 4690

Betula 12-04 | 03-05 22 2097 23-04 13742
Olszanica

Poaceae| 01-06 | 11-08 72 334 11-06 4240

Artemisia | 22-07 | 27-09 68 86 11-08 724
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Fig. 2. The pattern of Alnus, Corylus, Poaceae and Artemisia pollen seasons in Wroctaw and Olszanica in 2008
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allergens, was much higher in Olszanica (33 days) than
in Wroctaw (20 days).

During the later summer period, mugwort pollen
is a serious aeroallergen. In 2008 the pollen season of
this taxon began in both localities in the third decade of
July, but in Olszanica it lasted definitely longer. There,
it ended as late as 27 September, whereas in Wroctaw
already on 21 August (Table 1). Peak pollen shed in
both localities occurred on 11 August, but in Wroctaw
it was several times higher — 223 grains X 1 m™ of air
— than in Olszanica (86 grains X 1 m? of air) (Fig. 2).
The annual mugwort pollen count was more than two
times larger in Wroctaw. The risk of mugwort pollen
allergens was different in both localities. The number
of days with a concentration of more than 30 grains X
1 m? of air, at which the first disease symptoms ap-
pear, was 9 days in Olszanica and 12 in Wroctaw.

DISCUSSION

The results of the present study show that the
alder, birch and grass pollen seasons in 2008 started
and ended earlier in Wroctaw, and maximum pol-
len concentrations were definitely lower than in Ol-
szanica. But the mugwort pollen season started earlier
and ended much later in Olszanica, while maximum
pollen concentration of this taxon was more than twice
lower than in Wroctaw.

The largest variations in pollen-season start
dates were found in the case of alder and grasses. The
alder pollen season in Wroctaw started more than two
weeks earlier than in Olszanica. Similar differences
in the start date of pollen shed in 2008 were recorded
between Sosnowiec and Lublin as well as between
Szczecin and Warsaw (Chtopek et al. 2008b). The
flowering of alder during a period of variable weather
conditions and significant temperature fluctuations re-
sults in the start date of the pollen season and the inten-
sity of pollen production being dependent on air tem-
perature in winter and early spring (Iglesias et al.
2003). As a result of variable weather conditions in the
first quarter of a year, start dates of the pollen season
in Poland may also differ significantly in successive
years (Weryszko-Chmielewska etal. 2001).
In 2008 the alder pollen season in the investigated lo-
calities started relatively early, already in January and
at the beginning of February, likewise in other cities of
Poland in 2008 (Chtopek etal. 2008b). But both in
the earlier years and in 2009, the alder pollen season
started much later — at the end of February, and even
in March (Puc et al. 2006, 2009; Malkiewicz et
al. 2007). Such large differences in the start dates of
the alder pollen season may result from the geographic
location of the investigated localities and a stronger ef-
fect of the oceanic climate in western Poland.

The grass pollen season in 2008 began in
Wroctaw as many as 22 days faster than in Olszanica.
Similar start dates of the grass pollen season were also
found in other cities of western Poland (Rapiejko
et al. 2008b). But in the cities of central and eastern
Poland, these dates were similar to the start date of the
pollen season in Olszanica. The accelerated start of the
grass pollen season in Wroctaw and in other cities of
western Poland is probably a consequence of the in-
teraction of a milder climate in this part of Poland and
a specific urban agglomeration microclimate — the ef-
fect of the so-called “urban heat island” (Dubicki
et al. 2002).

The present study also demonstrated signifi-
cant differences in the concentration dynamics of al-
der, birch, grass, and mugwort pollen in the localities
in question. In spite of sometimes large differences in
pollen season duration and maximum concentrations,
the peak days of pollen shed for each of the taxon in
question were close to each other. In the case of mug-
wort, the maximum concentration occurred in Wroclaw
and Olszanica exactly on the same day. However, in
the case of alder, birch, and grasses, there was a time
difference of 2 to 6 days in the dates of peak pollen
release between the respective localities. The dates of
maximum concentrations in 2008 in Wroctaw and in
Olszanica did not differ from the dates of peak pol-
len shed in other cities of Poland (Rapiejko et al.
2008a, 2008b; Chtopek et al. 2008a, 2008b).

In 2008 in the investigated localities, the high-
est pollen concentrations of the plants in question oc-
curred in the following months: alder in February,
birch in April, grasses in June, while mugwort in Au-
gust. Similar observations were made in other cities
of Poland in the year in question (Rapiejko et al.
2008a, 2008b; Chtopek etal. 2008a, 2008b). There
were years in which high concentration values for
these taxa appeared in other months. Most frequently,
alder reaches the highest concentrations of its pollen
in March Myszkowska, 2006; Malkiewicz,
2006b; Puc, 2006). High values for birch pollen
were sometimes recorded in May (Szczepanek,
1994; Myszkowska, 2006; Chtopek and
Dabrowska, 2006). However, the highest grass
and mugwort pollen concentrations were found in July
Myszkowska,2006; Stach, 2006; Puc, 2006;
Weryszko-Chmielewska and Piotrow-
ska, 2006).

As aresult of the present study it was found that
in 2008 alder and birch pollen allergen risk was compa-
rable in the investigated urban and rural environment.
However, grass pollen allergens posed a significantly
greater threat in the rural environment in Olszanica.
The difference in the number of days with a concen-
tration of more than 50 grains X 1 m? of air, at which
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disease symptoms appear in all people allergic to grass
pollen (Rapiejko etal. 2007; Rapiejko, 2008),
was as many as 13 days. Mugwort pollen allergen risk
was significantly higher in Wroctaw.
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Stezenie pytku wybranych roslin w powietrzu
Olszanicy (Bieszczady Niskie)
i Wroclawia w sezonie 2008

Streszczenie

W pracy przedstawiono wyniki analiz przebie-
gu sezonéw pytkowych taksonéw o najsilniejszym
dzialaniu alergogennym (olszy, brzozy, traw i byli-
cy) w roku 2008 w powietrzu Wroctawia i Olszanicy.
Przy analizie wynikow szczegdlng uwage zwrdcono
na zmienno$¢ stezenia pytku w sezonie wegetacyjnym
oraz na réznice w dlugosci i przebiegu sezonéw pyt-
kowych w badanych miejscowosciach. Podj¢to probe
stwierdzenia, w ktérym z analizowanych stanowisk
— miejskim czy wiejskim — jest wigksze zagrozenie
alergenami wybranych roslin.

W wyniku przeprowadzonych badari wykazano,
ze sezony pytkowe olszy, brzozy i traw w 2008 roku
rozpoczely si¢ i zakoriczyty wezesniej we Wroctawiu,
a maksymalne ste¢zenia byty zdecydowanie nizsze. Na-
tomiast sezon pytkowy bylicy rozpoczat si¢ wczesniej
i zakoniczyt znacznie péZniej w Olszanicy, a maksy-
malne stezenie pytku tego taksonu byto ponad dwu-
krotnie nizsze niz we Wroclawiu.

Przeprowadzone badania wykazaty réwniez
duze r6znice w dynamice st¢zenia pytku olszy, brzozy,
traw 1 bylicy w badanych miejscowosciach. Pomimo
niekiedy znacznych réznic w diugosci sezondéw pyt-
kowych i w maksymalnych stezeniach, szczyty pyle-
nia dla kazdego analizowanego taksonu byly do siebie
zblizone. W przypadku bylicy maksymalne stezenie
pojawito si¢ we Wroctawiu i Olszanicy doktadnie
w tym samym dniu. Natomiast w przypadku olszy,
brzozy i traw szczyt pylenia rejestrowano we Wrocta-
wiu wezesniej o 2 do 6 dni.

W 2008 roku zagrozenie alergenami pytku brzo-
zy i olszy byto poréwnywalne w badanym srodowisku
miejskim i wiejskim. Natomiast alergeny pytku traw
stanowity znacznie wigksze zagrozenie w srodowisku
wiejskim Olszanicy, a pytku bylicy we Wroctawiu.
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