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Abstract: Symptoms of pollen allergy in springtime in Middle and Northern Europe are
mainly caused by pollen grains of birch, hazel and alder. The aim of the present study
was the pollen fall comparison of the mentioned taxa in Lublin (Poland) and Skien
(Norway). These sites are located approximately 1,200 km away apart by air. The
pollen monitoring was carried out by gravimetric method in 1999-2000. The start and
end of pollen seasons were defined by the 90% method. The beginning of pollen
seasons fo€orylusandBetulawere observed 1-3 weeks earlier in Lublin than in Skien,
but pollen grains oAlnusappeared simultaneously in both towns. In 1999, annual totals
of Alnus Corylus andBetula pollen grains were considerably less numerous in Skien
than in Lublin. No important differences were observed among the pollen fall amounts
of the mentioned taxa in 2000. The maximum values of pollen grains were defined in
different terms. The results of investigations differed as regards the years compared as
well as the sites.
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INTRODUCTION may be significantly delayed. The results of studies
conducted in Budapest confirm great differences among

The constant increase in the incidence of pollepollen seasons in spring. For example, in 1995, the grains
allergies has been observed in many countries in the la§tCoryluspollen were noted in early February; however,
ten years. 10-15% of the population in Poland suffer froi the cool year of 1996 - in late March only, 46 days later
pollinosis [8, 14] and in Norway - 15% [6]. The main tred4]. Similar observations concerning the mentioned years
plants causing pollinosis in Northern and Eastern Europee presented in the studies dealing with conditions in
are:Alnus CorylusandBetula[2, 7, 10, 17]. Poland [15, 16].

In the countries with a mild climate, the beginning of The climatic conditions in Poland are characterised by
the pollen season of early flowering plants dependgeat changeability of weather in individual days and
mainly on temperature. The phenomenon is especialgars. This is connected with the sea tides or continental
seen in the pollen season of deciduous trees and busimasses of air. The climate of Norway is softened by the
Pollination is usually preceded by a period of heightenadfluence of the warm Golfstrom from the subtropical
temperature [1, 5]. In the years with a low temperature, abne. In spring in Norway, south - easterly winds occur
the beginning, the pollen season Alhus and Corylus most often and these enable distant transport of pollen [12].
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Figure 1. Comparison oAlnuspollen fall in Lublin and Skien, 1999-2000. Figure 2. Comparison o€oryluspollen fall in Lublin and Skien, 1999-2000.

The objective of the study was to determine the annuahnual mean temperature for Skien during the period of
total of pollen grains and compare the course of pollef961-1990 amounted to 5.9°C and average precipitation
seasons oAlnus CorylusandBetulain the atmosphere of amounted to 840 mm. The measurement site in Skien was

Lublin and Skien. situated in the Gjerpen district on the outskirts of the
town. In close proximity there was a mixed forest
MATERIAL AND METHODS consisteing mainly of the generRicea Betula Quercus

Corylus Fraxinus Durham trap was fixed at the height of
The measurements of pollen fall were performed by tt&5 m above the ground.

gravimetric method, using Durham traps [3]. The slides The starting week and the end of the pollen season
were changed every week. The quantity of pollen wasere determined by the 90% method: the beginning of the
determined by the number of grainsfoweek. Three season was the moment when 5% of the total pollen was
allergenic taxa were chosen for the pollen analydisus  obtained, and the end of the season — with 95% of total
Corylus and Betula The following species of thAlnus pollen [9].

and Betula genera were present in the neighbourhood of

Lublin: A. glutinosa A. incana and B. pendula B. RESULTS
pubescensB. humilisand in SkienA. incana A. viridis
andB. pendulaB. pubescenfll]. In Skien, the fall of pollen of comparable taxa was

Pollen monitoring was carried out in 1999 and 2000 imany times lower in 1999 than in 2000. In Lublin, an
two places, Lublin and Skien, distant from each other bypposite tendency concerninglnus and Betula was
about 1,200 km. Lublin (51°1d, 22°34E) is the largest observed, but the differences in annual totals of the pollen
industrial centre in Eastern Poland. The annual meavere less significant (Tab. 1).
temperature for Lublin in the period 1951-1990 amounted In both years, the beginning of the pollen season of
to 7.4°C and average precipitation amounted to 550 miinuswas determined during the same week in Skien and
The measurement site was situated in an area of quitgblin (Tab. 2). In 1999, at both measurement sites, the
densely located blocks of flats. In the neighbourhooskeason ended at the same time however, in 2000 in
there were trees of the following geneBetulg Salix  Lublin, pollen grains of alder was registered longer by
Acer, Quercus Fraxinus and Populus The Durham trap two weeks. In 1999, the fall of pollen in Skien was very
was placed at the height of 9 m above ground. low and stayed at a similar level all season long (Fig. 1).

Skien (59°2(N, 9°50E) is situated in south-east The annual total of the pollen of this taxon in Skien was
Norway, in Telemark region, about 100 km south-west &8 times lower than in Lublin; yet in 2000 the annual total
Oslo and about 20 km north of Skagerrak Strait. Thef Alnuspollen was slightly higher in Skien (Tab. 1). In
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25009 1999 s+ Lublin Table 1. Annual totals of pollen grains of three taxa in Lublin and Skien.
—o— Skien
2000 Annual totals
5 Lublin Skien
2 1500
g 1999 2000 1999 2000
c
g
5 1000 Alnus 390 148 14 171
5001 Corylus 193 275 61 412
Betula 3057 2524 387 1803
0
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Table 2. The start and end of pollen season of three taxa in Lublin and Skien.
14007 2000 — & Lublin
1200 o Skien Taxon Site Pollen season
« 1000 Start End Duration Start End Duration
5 (weeks) (weeks)
1%}
g 800 1999 2000
(=2}
g o0 Alnus  Lublin  23.02  6.04 6 2202 1804 7
a
400 Skien 23.02 6.04 6 2202 4.04 5
200 Corylus Lublin 203 6.04 5 2202 11.04 7
0- Skien 16.03 20.04 5 29.02 28.03 4
8555338333333 5888888888555
NOgRY?2ERBCAR[/TIZIL"°8HRCAR Betula Lublin 30.03 4.05 5 11.04 16.05 5
Skien 20.04 25.05 5 25.04 16.05 3

Figure 3. Comparison oBetulapollen fall in Lublin and Skien, 1999-2000.

2000, the maximum concentration of alder pollen in Skieand lasted 3 weeks. The periods of maximum concen-
was registered in early March, in Lublin a week later. Arations were seen in Lublin 1 and 3 weeks earlier in 2000
the measurement site in Norway the seasonal maximwand 1999, respectively, than at the measurement point in
of pollen concentration was higher than in Lublin (Fig. 1)Norway. Maximum values of birch pollen concentration

Annual totals ofCorylus pollen grains in 1999 in were higher in Lublin than in Skien in both years of the
Lublin were 3 times higher than at the measurement sgeudies. In July 2000, a significant growth of birch pollen
in Norway; however, in 2000, 1.5 times as many hazelas registered, probably linked with the inflow of pollen
grains were registered in Skien (Tab. 1). In both years tbm the distant transport from the regions north of Skien
the studies the pollen seasonGurylus started earlier in (Fig. 3).
Lublin than in Skien: in 1999 by two weeks and in 2000
by a week (Tab. 2). The length of the hazel season was DISCUSSION
the same in both cities in 1999 — 5 weeks, yet in 2000 in
Lublin, hazel pollen was noted for 7 weeks, whereas inIn the course of two years, significantly greater
Skien for 4 weeks. Maximum concentrations of hazalifferences in annual totals of pollen grains of the studied
pollen at both measurement sites occurred at differetatxa were observed in Skien than in Lublin. The annual
periods. In 1999, the greatest number of hazel pollg¢atal of Alnuspollen in Skien in 1999 was 12 times lower
grains in Lublin was noted in early March, and in Skien ithan in 2000, in the case Gbrylusthe annual total was 7
early April. In 2000, the seasonal maximum of polletimes lower, and foBetula— 5 times. Also Ramfjord [12]
concentration of this taxon in Lublin was noted in the@bserved very significant differences in annual totals of
second week of March, and in Skien a week earlier (Fithe mentioned taxa in individual years at various
2). At the time of maximum concentration of hazel pollemeasurement sites in Norway.
in both years, more pollen grains were noted in Lublin According to Ramfjord [12]AInuspollen occurs in the
than in Skien. atmosphere of Oslo earlier than the pollenGafrylus

In 1999 in Lublin, 8 times more birch pollen wasAlso in Skien in both years of the studiddnus pollen
determined than in Skien, yet in 2000 - 1.4 as many (Talas registered earlier thaorylus i.e. in late February,
1). In 1999, the pollen season of birch lasted 5 weeks ratich the same as in Lublin.
both measurement sites, yet it started three weeks earliefhe geographical location of Skien compared with
in Lublin. In 2000, the beginning of the pollen season dfublin suggests a later occurrence of pollen of the studied
birch was registered in Lublin two weeks earlier than itexa in south-east Norway. The start of pollen season of
Skien however, the end occurred on the same date. TBerylus and Betulawas registered earlier in Lublin than
pollen season of birch was shorter in Skien than in Lublin Skien in both years. This seems to be related with air
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temperature at the beginning of the year. The meat the two measurement sites confirm the necessity of
temperature in February and March in Skien amountgutrforming local pollen monitoring.

respectively to —3.8°C and 0.1°C. The mean temperature

in February and March in Lublin amounted respectively Acknowledgements

to —2.9°C and 1.1°C. However, the pollen seasdkirafs | would like to express my gratitude to Urszula Andersen, a
started at both sites in the same period. resident of Skien, for her assistance in sampling pollen grains

According to the studies conducted in Skien in 1999for this study.
2000, the beginning of the pollen season Adfus
occurred in last week of February. In 2000, the maximum
conpent_ratllons ofAlnus and quylus pollen, ,appea,red 1. Bringfelt B, Engstrém I, Nilsson S: An evaluation of some models
earlier (in first week of March) in Sklen than n Lublin bYio predict airborne pollen concentration from meteorological conditions
a week, perhaps due to exceptionally positive weathigrStockholm, SwederGrana1982,21, 59-64.
conditions in the area of south-east Norway. According to 2- D'Amato G, Spieksma FThM: Allergenic pollen in Eurofeana

: L 90,30, 67-70.
the literature dgta, the beginning of the alder and haz]e%_ Durham OC: Proposed standard method of gravity sampling.
pollen season in Northern Europe falls at the end Q@fiergy1964,17, 79.
March and the highest concentrations of pollen of these4. Fehér z, Jarai-Komlodi M: An examination of the main characteristics
taxa are noted in Apl’il [6, 12]_ of the pollen seasons in Budapest, Hungary (1991-199®na 1997,
: : 6, 169-174.

_However, Frostad [6] has no_t_lced that, in recent year%’S. Frenguelli G, Spieksma FThM, Bricchi E, Romano B, Mincigrucci
with favourable weather conditionginus and Corylus G, Nikkels AH, Dankaart W, Ferranti F: The influence of air
have started releasing pollen in January and February. temperature on the starting dates of the pollen seasainat and

In Skien, birch pollen appeared after 20 April and thBOQU'EStha;a:é’glAioy 196-200. ! 4 oolinosis i Norwd

H . H . Frosta . ergenic pollen and pollinosis In orwam:
ma).(lmum concentranons_ W.ere registered on the tumoEfAmato G, Spieksma FThM, Bonini S (Edsillergenic Pollen and
April and May. The beginning of the pollen season Obojiinosis in Europe182-183. Blackwell Sci Publ, Oxford 1991.
birch in Oslo, described by various authors, also took 7. Johansen S: Aerobiological studies in subalpine birch forest at
p|ace after 20 Apnl orin ear|y May’ however' the higheg@ovrefjell, Central Norway, 1982-198&rana1992,31, 131-142.

: : : 8. Jurkiewicz D: Seasonal allergic inflammation of nose mucous
concentrations of birch pollen were noted in the latter parlrr1tembrane.ln: Ligezinski A, Jurkiewicz D (Eds): Achievements in

of May [6, 12, 13]. . o diagnosis and treatment of illnesses of the upper air passa48s227.
Probably the earlier dates of the beginning of polleMedical Publ Urban & Partner, Wroctaw 1999.

seasons in Skien rather than in Oslo, determined by the®. Nilsson S, Persson S: Tree pollen spectra in the Stockholm region

author of the study, result from the greater effect ¢fVeden), 1973-198Granal981,20, 179-182.

. . . . ) 10. Nilsson S: Regional and global distribution of aeroallergees.
Golfstrom in Skien, which is connected with thepajaeonot Palyno1990,64, 29-34.
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