YAK 616-022.8:581.49
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Airborne ragweed (Ambrosia) and pigweed (Chenopodiaceae) pollen concent-
ration in central part of Poland (Warta Landscape Park) and western part of Ukraine
(Lviv city) was studied. In both regions, higher concentration of Ambrosia pollen
comparing to Chenopodiaceae pollen was recorded, despite of pigweed population
was significantly more abundant on the territory of Poland and western Ukraine. In
peaks of pollination, the Ambrosia pollen concentration reached high level of 50-60
pollen grains per cubic metre of air (p.g./m3) and Chenopodiaceae pollen concent-
ration amounted 25 p.g./m?®in Lviv and 15 p.g./m® in Wielkapolska region. Three
peaks of Ambrosia pollination were observed in Ukraine and in Poland with several
days delay in Poland. Because of absence of Ambrosia population in neighborhood of
Poznan, it was suggested that a long distance transportation from the territory of
Ukraine took place. Aeropalynological monitoring in the eastern regions of Europe can
provide preventive information about critical periods of allergenic plants pollination.
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JocniopxeHo koHueHTpauiio nunky ambposii (Ambrosia) i nobonosux (Cheno-
podiaceae) B atmocdepi ueHTpanbHoi [Nonbli Ta 3axigHoi YkpaiHu. Y noBiTpi 060x
pEerioHiB BUSBNEHO 3HA4YHO OinblUy KOHUEHTpaLilo nunky Ambrosia, Hix Cheno-
podiaceae, nonpu psiCHiLLY 3aceneHiCTb A0CHiIoXKYBaHUX TepuTopin n1ob6oaoBUMNA.
MMig yac nikiB NMAEHHSA KOHUEHTauisa nuiky Ambrosia carana Bucokoro pisHs: 50-60
NUIKOBKX 3epeH y KybiyHoMY MeTpi noBiTpa (n.3./M%), a Chenopodiaceae — HA3bKOrO:
25 n.3./m%y JlbBoBi Ta 15 n.3./mM3y BenukononbcbkoMy perioHi. B YkpaiHi i MNMonbLui
BUSBMIEHO MO TPW MiKU NUAEHHSA aMBpO3ii i3 3aniSHEHHSAM Y AeKiNbKa AHIB HA TEPUTOPIT
MonbLyi. 3Baxalum Ha BIACYTHICTb MiCLE3POCTaHb aMbpo3ii B okonmugax No3HaHa
3po6sIEHO BUCHOBOK MPO MepeHeceHHs i nunky 3 Teputopii YkpaiHn. OTxe, aepo-
NaniHOMOriYHNIA MOHITOPUHI Y CXigHMX perioHax €Bponn Moxe 3abe3neunTn anep-
reTuKiB i anepronoris NnonepenXyBasbHO iIHPOPMAaLIEID NPO KPUTUYHI Nepioan NUAeH-
HS1 anepreHHnX PoCinH.

Kmo4yoBi cnoBa: aepobionoria, naniHonorisa, nunkoBun onan, Ambrosia,
Chenopodiaceae.

INTRODUCTION

Aerobiology is a scientific discipline focused on the study of airborne orga-
nisms and biological materials that are transported passively in the air. The viable
biological particles include microorganisms (viruses, bacteria, fungi and their spores),
algal cells, lichen propagules, protozoan cysts, and spores of bryophytes, lycopo-
diophytes, equisetophytes, pteridophytes, and pollen grains. Aerobiology deals with
their dispersion and transportation, deposition or other ways of removal from the air
and their impact on animal, plant and human systems. Aerobiology is an interdiscip-
linary science connecting many different subjects including Botany, Ecology, Meteoro-
logy, Agriculture and Allergology [14].

Aerobiology has many applications, including crop pathology, conservation of
cultural heritage, and forensic investigation [39, 42, 43, 45, 46]. Medicine is the most
important application of Aerobiology. First of all, it is concerned with the transmission
of airborne diseases. It is known that many bacteria and viruses can be transmitted
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through air, possibly within droplets. Besides, aerobiological research is often concerned
with pollen and spore allergy.

Allergic diseases are considered to be among the most important contemporary
health problems. Extensive epidemiological evidence from all over the world has recently
been accumulated indicating that allergic diseases affect up to 25% of the world popu-
lation [9]. Pollen allergy is the most typical form of allergic disease.

Pollen grains contain many different types of proteins. Some of them are aller-
genic. Allergenic proteins are located in various parts of pollen grain:

- exine: in the surface depressions and in the cavities between the baculae;

- intine: mostly concentrated near the germopore;

- cytoplasm: in cytosol, starch granules, endoplasmic reticulum cisterns, Golgi
body and mitochondria.

Allergenic proteins of pollen grains have molecular mass similar to that of most
enzymes, 10-70 kDa. Some of these aeroallergens are proteolytic enzymes. They are
released rapidly in several minutes from pollen grains after moistening. In days following
a rainfall, fifty fold increase of these starch granules was noticed in the atmosphere [68].

Symptoms of sensitivity to allergens in pollen typically develop upon the contact
of pollen with the mucosal surfaces of eyes, nose and throat of sensitized individuals
[4]. Typically, this results in development of conjunctivitis, nasal congestion, sneezing
and irritation of eyes, nose and throat. Hay fever is often a result of inhalation of whole
pollen or large pollen particles. Smaller pollen particles and allergen-carrying
components can often be inhaled into the lower airways where they induce a develop-
ment of asthmatic symptoms in sensitive individuals, including breathlessness, mucosal
inflammation and hyper secretion, muscle hyper-reactivity and anxiety [67].

In numerous studies have been conducted to identify allergenic pollen species.
The specimens of the following plant groups are considered to be allergenic plants in
Europe: Alnus, Corylus, Betula, Poaceae, Asteraceae, Artemisia, Ambrosia,
Cupressaceae, Taxus, Fagus, Quercus, Fraxinus, Olea, Salix, Urtica/Parietaria, Platanus,
Aesculus, Castanea, Chenopodiaceae/Amaranthaceae, Rumex, Plantago, Ulmus,
Juglans, Sambucus, and others [11].

Several studies showed a strong association between the increase in pollen in the
atmosphere and the increase in allergic diseases in relation to the sensitization [2, 25,
53]. Much attention has been paid to finding a correlation between the concentration of
airborne pollen and incidences of allergy, estimating the lowest average concentrations
for various species of airborne pollen that elicit allergic symptoms when exceeded [5,
32, 44, 51, 52]. An important question in this field of research is how to prevent a man
from developing pollen allergy. One way of prevention is, naturally, to avoid exposure to
allergenic pollen as much as possible. A close cooperation between clinicians and
aerobiologists in terms of pollination monitoring is necessary. Forecasting pollination
helps allergists to establish an appropriate prevention for allergic patients. Pollen allergies
are often termed ,seasonal”. Thus, patients need calendars that show a distribution of
allergenic pollen throughout the year.

During the last decades of the XX century, a lot of pollen calendars for different
European countries were published [6, 12, 18, 22, 31, 35, 36, 47, 56, 60, 66]. These
calendars are based on a long-term pollen monitoring. Following parameters are
frequently present in the calendars for each allergenic group of plants: start and end
of pollination, pollination season duration, main pollen period with the diurnal fluctuation,
peaks of the pollen season, and days with pollen concentration higher than a certain
level according to such categories as low, moderate, high, and very high. Pollen
calendars are sometimes not only constructed according to country boundary, but
also according to criteria of natural environment, such as geography and climate [57].
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Most forecasting systems are adapted to a certain region. General forecasting
model that might fit all European regions is not yet available, though some attempts
have been done to create it [8, 16, 59].

The environmental factors play an important role in solving the problem of
pollen allergy. Much attention has been paid to determining pollen allergenicity in
polluted and non-polluted environmental conditions. According to experimental data,
the polluted pollen is more effective than non-polluted one. Scanning electron micro-
scope studies of pollen grains show that in polluted areas, airborne particles were
accumulated on the surface of pollen grains and changed both pollen’s shape and
tectum. Many vesicles were also released from polluted pollen and the pollen material
agglomerated on the surface of pollen [40].

Climatic conditions are capable of modifying a number of pollen grains in the
atmosphere, and, consequently, in modifying an incidence of allergic symptoms
[15]. Previous studies have related meteorological variables to airborne pollen counts;
patients suffer allergy episodes before the peak of pollen appearance is reached.
For this reason joining together a long-term climatic data, number of years of pollen
data collection, mathematical models and phenological botanical studies more accu-
rate results can be achieved [5, 53].

A phenomena that might be reflected in pollen concentrations data is an
evidence of global climate. The flowering times of many plants have altered and
higher annual average temperatures have led to increase of pollen concentration of
some taxa in the atmosphere [7, 16, 21, 38, 59]. These trends emphasize the need
for continued long-term monitoring over a wide network of sites.

More than sixty percent of the world’s population live in the cities with more than
10,000 inhabitants. It is therefore very important to understand the climate of urban
areas and the ways in which they influence a dispersal of biological particles. The air in
cities is usually warmer than that in a surrounding country-side, partly because of heat
from buildings which includes lighting and power plant and partly due to a difference
in albedo. This warmer air over the city is known as the urban heat island effect. This
is important for aerobiology in several ways. It influences the phenology of plants
within the city, often giving an earlier start to the growing season compared with the
surrounding rural areas. The heat island also affects airflow patterns and local stability.

Aerobiology develops in close international collaboration. In 1968, the International
Aerobiology Working Group was constituted to coordinate all national aerobiological
programs. In 1974, the International Association for Aerobiology (IAA) was founded. The
IAA organises the Quadrennial Congress (International Congress on Aerobiology). Twice
a year the IAA publishes the International Aerobiology Newsletter. There are two main
European journals which publish the papers in aerobiological area: ,Aerobiologia” —
International Journal of Aerobiology and ,Grana” — An International Journal of Palynology
and Aerobiology.

In different European countries numerous new pollen-monitoring stations were
installed. Chief members of IAA took a decision about the skill of new comers. So since
1993 to 2005, seven European Courses in Basic Aerobiology were held. Apart from
introductory theoretical lectures on fundamental aspects of aerobiology, most of the
time was spent on demonstrating and training the internationally accepted sampling
and counting techniques, and on reliable recognition of the commonest pollen taxa and
fungal spores in Europe [58]. The main goal of those courses was to work out the unified
methodology of aerobiological investigation for creation of general European data base.

In total, information from more than 500 pollen monitoring stations from 49 Euro-
pean countries is involved in the European Pollen Information System (EPI), which consists
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of three coherent units: the European aeroallergen database (EAN), the public web
portal of EPI http://www.polleninfo.org/ and a commercial branch ,epi Ltd.”. Good
cooperation between these three units results in the creation of precise pollination maps
for various regions of Europe and effective transfer of information about pollen
concentrations [29]. Common methodology should be developed to make possible a
comparison of data obtained in different sampling points. The idea is to produce a
common protocol to be used by all members belonging to the network. At the European
level, the European Aeroallergen Network/European Pollen Information (EAN/EPI) has
agreed some rules, such as the use of based Hirst type sampler; to analyse at least
10% of total sampling; and to express the data in daily average pollen grains per cubic
meter of air [19]. The data of EPI are socially useful. It is not enough to produce valuable
information but to publish this information in a convenient manner in order to be unders-
tood by all social groups. Aerobiological monitoring stations provide weekly information
for the media, such as TV, radio, teletext, websites and newspapers [50].

At present, Aerobiology is a rapidly developing science. Aerobiological research
engages hundreds of scientists throughout the world. The palynological laboratory, like
many other similar institutions, participates in a number of different aerobiological research
projects in various areas. Our article was prepared within ,AEROTOP” project, supported
by the European research program ,FP6 — Marie Curie Transfer of Knowledge” and
coordinated by Dr Alicja Stach from Laboratory of Aeropalynology of Adam Mickiewicz
University (Poznan, Poland). The Plant Biology Department (University of Cordoba, Spain)
and National Pollen and Aerobiology Research Unit (University of Worcester, UK) take
partin ,AEROTOP”. The main goal of Ukrainian researcher participation in this project, is
to recognize general methodology of modern aerobiological investigations for prospective
organization of such investigation in Lviv (Ukraine). The authors look forward to the
opportunity of creating an Aerobiological Centre in Ukraine and its involvement in the
European collaboration. There are only some short communications that present
aeropalynological data from Ukraine [10, 33, 34, 69]. Unfortunately, all of them were
obtained with using gravimetric method. Thus, organization of modern aerobiological
investigation techniques in Ukraine is urgently needed.

MATERIAL AND METHODS

Presented data have been obtained for Warta Landscape Park (Poland) and
Lviv city (Ukraine).

Warta Landscape Park situated at the central part of Poland in the neighborhood
of Poznan sity. From the climatic point of view, this region experiences a warm and
moderate dry lowland climate with an average annual temperature of 8°C. An average
annual precipitation is 528 mm. Predominant winds blow from W and N sectors [70].
Actual vegetation is presented with wet forests with Salix and Alnus in flood land of
Warta River and wet meadows. In the border of the valley, some forest areas with
Pinus, Quercus, Fraxinus are present. Lands in the near neighborhood were
transformed into agricultural areas.

Volumetric methods have been applied for pollen collection with the use of a
Burkard trap [24]. The trap was placed on a flat roof of the about 15 m above ground
level. The trap is fitted with a drum, around which a sticky cellulose strip is placed.
Clockwork mechanism moves the drum at the rate of 2 mm per hour past a narrow slit
in casing that encloses the drum. By means of a vacuum pump, air is ducked through
this slit at a constant rate of 10 liters per minute. This volume of air flows over the
trapping surface, depositing pollen grains and fungal spores on the sticky strip [14].
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The cellulose strip was removed from the drum after seven days and divided into
several equal sections, each representing a 24 h period. These strip sections were prepa-
red for microscopy by placing them on microscopic glass coated with the Gevatol adhesive
substance. A basic fuchsine stain has been used to facilitate the identification of pollen
grains. Samples were examined under a light microscope at 400 x magnification [61].

Pollen grains for four longitudinal bands have been identified and counted per
slide [17]. The number of pollen counted in each sample, has been expressed in daily
average pollen grains per cubic meter of air. The trap continuously sucks in 10 liters
per minute and therefore 14.4 m?® of air per day. All pollen grains contained in this
volume, are deposited over total surface of 672 mm? of the tape. This area represents
the surface of a daily sample (14 x 48 mm). Knowing the total examined surface, it
was easy to convert, with a simple proportion, the number of pollen recorded under
the microscope in the number of pollen present in the entire daily sample. All concent-
rations used in this study are average daily pollen concentrations per m® of air.

Pollen data for Lviv city have been obtained using the gravimetric method. As sur-
face for pollen deposition, we used microscopic glass covered with glycerin and exposed
to the air for 24 h periods. The glasses were placed into Duram apparatus which was
located at 18 m above ground level. The pollen collection was curried out in the south-
western part of Lviv city in the district of compact tenement-houses with typical for western
Ukraine green plantations consisted of Tilia, Betula, Acer, Fraxinus, Corylus, Picea and
others. The glasses were changed daily. The quantitative and qualitative composition of
the pollen fall was determined on 14 x 48 mm surface of the microscopic glass.

The deposition glasses indicate of the types and quantities of pollen present in
the air, but do not show its concentrations. So we used special factor for calculation
to make the data obtained with gravimetric method comparable to those obtained
with volumetric method [3].

RESULTS

In our study, we addressed the problem of pollen fall of two allergenic groups
of plants ragweed (Ambrosia) and pigweed (Chenopodiaceae).

Ambrosia is a highly allergenic, anemophilous genus of the Asteraceae family
composed of 35-40 species. A few species among them are recognized in Europe [23].
Great part of the territory of Ukraine is populated with three species of this genus —
Ambrosia artemisiifolia L., A. trifida L., and A. aptera DC. Ragweed grows on the
uncultivated ground, along roads, railways and watercourses, as well as among cultivated
plants, preferably in a warm climate and dry soil in the eastern, southern and central
regions of Ukraine. Only few small localities are recognized in Lviv city. Ambrosia-type
pollen includes the pollen of Xanthium and Cyclachaena (lva) genera that are not
abundant, although they passess allergenic character that similar to Artemisia.

In Poland, Ambrosia occurs in small scattered stands. An occurrence of Ambro-
sia artemisiifolia L., A. psilostachya DC., and A. arenaria (L.) Link has been noted in
Poland but only A. artemisiifolia occurs more commonly [71]. No stands of Ambrosia
are known in Poznan and its vicinity.

Ragweed is an anemophilous one and a plant produces several millions of
pollen grains travelling long distances because of their small size. Recently, we have
noticed a progressive diffusion of the exotic Ambrosia in many European countries.

Chenopodiaceae-type pollen includes the pollen of Amaranthaceae family too. Che-
nopodiaceae family representatives are widely spread in Polland and Ukraine. Among
them there are well known cultivated species such as spinach and beet. The wild species
of Chenopodiaceae family are plants that prosper in desolate areas and land left fallow,
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especially in irrigated land. Representatives of Amaranthaceae family are mainly weeds
and some of them are introduced from tropical areas as ornamental plants.

Because of allergenic character, monitoring of ragweed and pigweed pollen
has been performed in Europe for years. The aim of our study is to compare the
seasonal daily and intradiurnal fluctuations of Ambrosia and Chenopodiaceae pollen
concentrations in atmosphere of two different regions of Central Europe.

The obtained data are presented in the Figures 1-4. All pollen concentrations
are expressed as number of pollen grains per cubic meter of air.

The results of the present study showed a broad similarity in behaviour and
duration of Ambrosia pollen season in investigated regions of Poland and Ukraine.
Ragweed pollen is present in the air of Lviv and Poznan vicinity from the beginning of
August till the end of September, with three remarkable peaks of pollination between
mid-August and mid-September (Fig. 1). The start of the pollen season was defined as
the moment at which pollen appears in air continuously. Generally, amounts of Ambrosia
pollen were quite low and did not exceed 10 p.g./m3. In maximum of pollination, the
pollen account reached 50 p.g./m?® in the Ukrainian location and 60 p.g./m? in the
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Fig.1. Daily variations in the atmospheric pollen of Ambrosia-type and Chenopodiaceae-type in August
and September
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Polish one. This level might be qualified as high. The pollen forecast is usually
presented as low, moderate, high or very high. According to customary scheme:

- low level is less than 30 pollen grains per cubic meter of air;

- moderate is from 30 to 49 pollen grains per cubic meter of air;

- high is from 50 to 149 pollen grains per cubic meter of air;

- very high is 150 or more pollen grains per cubic meter of air.

From the allergological point of view, there are several points of view about the
number of ragweed pollen capable of causing the allergy. Symptomatological threshold
value depends on individual symptoms and begins with an average daily concentration
between 10 and100 pollen grains in mé of air for the most sensitive people [2, 55]. In some
other regions, e. g. in Austria, it seems to be a concentration of less than 20 p.g./m?
of the outdoor air [26, 27]. Moreover, Dechamp et al. [13] fixed clinical threshold for
allergic symptoms at a mean weekly concentration equal to or higher than 5 p.g./m®.

Daily pollen concentrations exceeding 30 p.g./m?® of air are generally accepted as
the allergologic threshold value. Numbers of days with ragweed pollen concentration
higher than 30 pollen grains per m® of air were 2 in Wielkapolska region and 4 in Lviv city.
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Fig.2. Average diurnal pollen periodicity
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Fig.4. Daily variation in atmospheric pollen of Ambrosia-type in Lviv city in different years

In Wielkapolska, the average intradiurnal Ambrosia concentration peak ranged
between 24.00 and 8.00 whereas in the day of the pollination maximum it ranged
between 4.00 and 9.00 a.m. (Fig. 2, 3).

In different years, the duration and average daily Ambrosia pollen count in Lviv
city have similar pattern of fluctuations (Fig. 4). The differences were found in time of
appearance and in dates of maximum daily concentration recorded in 2002, 2003,
and 2004. Several pollination peaks with two noticeably higher ones demonstrate
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similar patterns in different years. However, there is a tendency to earlier occur-
rence of Ambrosia pollination maximum.

In Wielkapolska, the Ambrosia and Chenopodiaceae pollen levels were equal during
the whole sampling period except the pollination peaks when the maximum of Ambrosia
daily concentration was six times higher than for Chenopodiaceae. In Lviv atmosphere,
Chenopodiaceae pollen was more abundant, than Ambrosia pollen though in the polli-
nation peaks ragweed daily concentration was four times higher than the that of pigweed.

DISCUSSION

Ambrosia pollen fall in Lviv city and in Wielkapolska region has similar pattern.
Differences were found in time of the accurrence of pollination peaks. The similarity
in ragweed pollen seasons in central Poland and western Ukraine can be explained
by similar climatic and biogeographic conditions. The variations in ragweed airborne
pollen concentrations greatly depend on weather conditions [1, 62]. Many
investigations have shown that warm and dry periods during the formation of anthers
could notably increase pollen in the atmosphere [20, 41, 64]. The territory of western
Ukraine is under the influence of Atlantic climate diffusion. It is characterized by
natural forest vegetation. The central and eastern parts of Ukraine belong to the
zone of continental climate with natural steppe-forest and steppe vegetation.

The ragweed population is well established in the eastern, southern and central
regions of Ukraine, and covers the bare soils of wastelands or building locations,
roadsides and fields with cultivated plants. Because of proper soil and weather
conditions, Ambrosia individuals frequently reach 1.5-2 meters of height.

Wielkapolska region is located in the area of western circulation. However, the
region is open to continental climatic influences. Artemisia populations are absent in
Poznan vicinity. So the presence of its pollen in aeroplankton most probably is caused
by distant transportation from Ukraine, the Czech Republic, Slovakia and Hungary.
Transportation of ragweed pollen by air masses from distant sources has already been
discussed. It was reported for Poznan that maximum of ragweed pollen was observed
when eastern and southern winds blew [63]. In the Baltic states, it was found that incursions
of ragweed pollen were determined by air fluxes originating from Ukraine, as well as
from the southeastern and southern regions of the European part of Russia [54].

In Poznan and its vicinity, the Ambrosia pollen appears in aeroplankton at the
end or in the middle of August. For comparison, in Vienna the pollination period lasts
from the mid August to the end of September [28]. In Lviv city, we usually observed
it earlier: from the middle of July. The same trend can be seen in the date of pollination
peak: 7th of September (2005) in Wielkapolska region, and 31st of August (2002) in
Lviv. Of course, the presented data about pollen fall in Warta Lanscape Park and Lviv
in different years are not appropriate for accurate comparison. But there is a clear
tendency to earlier accurrence of Ambrosia pollination maximum in Lviv in the range
of consecutive years (2002-2004) (Fig. 4). It is suggested that in 2005 the difference
in pollination peak dates in the investigated regions might be more than 7 days. For
comparison, in Vienna the pollination peak appears usually at the beginning of
September [28]. It can be explained by air transportation of ragweed pollen from the
eastern regions of Europe to its western regions.

In general, the maximum concentrations of Ambrosia pollen grains in the regions
with Ambrosia populations are recorded in the hours close to midday, when the
meteorological conditions of temperature and humidity are more favourable for a release
of pollen grains from the anthers and their dispersion by wind. Our observation in
Wielkapolska region, revealed that the maximum emission of Ambrosia pollen into the
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atmosphere takes place at 5.00-8.00 a.m. Because of absence of Ambrosia population,
this emission may be caused only by the distant transportation from the regions where
the pollen grains were released before.

Our results show that critical period with daily Ambrosia pollen counts over the
allergologic threshold value in Lviv and Wielkapolska region is very short and continues
a few days. This is also typical for other regions of Poland [65]. Whereas in southward
situated Croatia it continues for 19-54 days [48].

In the view of low number of days in the pollen season when the threshold
values are exceeded, the ragweed pollinosis does not seem to be a major threat to
allergic population in central regions of Poland and western part of Ukraine. However,
the increase in carbon dioxide concentration and temperature rise may provoke
increasing of Ambrosia pollen quantity and pollination season lengthening, that has
already been reported for different European countries [7, 30, 37, 49].

CONCLUSION

In the aeroplankton of both regions under investigation higher concentration of
Ambrosia pollen comparing to Chenopodiaceae pollen was recorded, despite pigweed
population was significantly more abundant in territory of Poland and western Ukraine.

Chenopodiaceae pollen concentration counts 25 pollen grains per cubic meter
of the air in Lvivand 15 pollen grains per cubic meter of the air in Wielkapolska region.

In the peaks of pollination, the Ambrosia pollen concentration reaches 50-60
pollen grains per cubic meter of air. From the allergological point of view, it may be
qualified as high level.

Three peaks of Ambrosia pollination were revealed in Ukraine and Poland with
a several days delay in Poland. This fact and previously obtained data that maximum
of ragweed pollen in Wielkapolska region was noted when eastern and southern
winds blew can explain the presence of Ambrosia pollen in aeroplankton by its distant
transportation from Ukraine.

Aeropalynological monitoring in the eastern regions of Europe can provide the
allergologic patients in the western parts of Europe with the preventive information.

The numbers of days with ragweed pollen concentration higher than 30 pollen
grains per cubic meter of air (allergologic threshold value) were relatively low in both
investigated regions. Nevertheless, the results of this study provide useful information
to individuals with ragweed pollen allergy, allowing them to adjust their outdoor activity
in order to avoid contacting with the allergen.
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