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Abstract: Airborne ragweed pollen concentration in the north-eastern part of Croatia
was investigated in relation to some meteorological factors. Data was obtained for three
consecutive years (2001, 2002 and 2003) using volumetric method (Burkard trap). The
correlation between the concentration of pollen grains in the atmosphere and maximum,
minimum and mean daily temperature, daily temperature range, sunshine hours, relative
humidity and precipitation from daily monitoring was studied. The critical ragweed
pollen season appears from™3% 38" week, with its peak at the beginning of
September each year. Statistically significant correlation between the ragweed pollen
count and selected meteorological variables were found in some study years, but only a
correlation with the mean air temperature and ragweed pollen presence in the air was
significant over time.
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INTRODUCTION problem in France, North Italy and in Hungary where
clinical investigations prove that pollen of ragweed

Ragweed is an important genus of the Asteraceagpresents the major cause of the most serious and most
family which has its probable origin in Southern NortHasting pollinosis [12, 16, 20].

America. This highly allergenic, anemophilous genus In the Republic of Croatia short ragweed is recognized
includes about 42 species [1]. Among them, five specid®th as a principle source of pollen for autumn allergies
are recorded in Europe: short ragwedtmbrosia and as a common agricultural weed causing an enormous
atremisiifolia L., (=A. elatiorL.) giant ragweedmbrosia economic problem for farmers [30]. Based on an
trifida L., perennial ragweeAmbrosia psilostachy®C, investigation in 1977 [31], ragweed was recorded as the
(=A. coronopifolia Torrey), silver ragweedAmbrosia 19" most troublesome weed in row crops of the
tenuifolia Sprengel and sea ragweAdbrosia maritima continental part of the Croatia. However, today it has
L. [32]. However, only short ragweed represents a seriobecame a dominant weed in row crops, wheat stubble-
problem for the allergenic population in many areas of thfeelds, along roadsides and railways lines, and ruderal
world. areas of the same region.

During recent decades, short ragweed has spreadCompared with other European countries, there were
rapidly in Europe establishing itself as an importanfiew aerobiological studies in the Republic of Croatia [17,
aeroallergen in some countries of South-Eastern, Centidl]] and all of them used the gravimetric method
and Eastern Europe [13, 34, 35]. It has become a grgabviding only qualitative pollen content results, but not
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volumetric pollen concentration. The first volumetricunder a light microscope. All concentrations used in this
study started in Osijek (north-eastern part of the Republitudy are average daily pollen concentrations peoin
of Croatia) during the spring of 2001. air.

Ragweed pollen in the air represents the major cause ofThe local meteorological station at Osijek airport (part
pollynosis in the investigated region. It is speculated thaf the State Hydro Meteorological Institute) provided
more than 10% of the population suffer from differentiaily data for mean @Jean °C), minimum (T, °C) and
kinds of unpleasant symptoms during the ragweedaximum (T,.x °C) air temperature, daily temperature
flowering period. These symptoms are manifesting asnge (A T= Tmax — Tmin, °C) rainfall (R) and relative
sheezing, itching, running nose and eyes, and can develapmidity (RH %), and sunshine (hours/day). The concen-
into asthma [27]. tration of ragweed pollen in the air was evaluated for each

Since the meteorological factor has an importargampling year (August—October) over a three year period
influence on airborne pollen concentration, the aim of th{2001-2003). The criterion for main pollination period
study tends to determine the seasonal behavior of ragweegls used according to Nilsson and Persson [23], taking
pollen grains and its relationship to meteorologicahto account 90% of annual total pollen concentration,
parameters for the conditions of north-eastern Croatia. eliminating the initial and final 5%. The characteristics of

each pollen season were documented graphically and
MATERIAL AND METHODS evaluated statistically.
The relationship between the selected meteorological

The study area corresponds to north-eastern Croatiap@arameters and daily ragweed pollen concentration was
province situated at the northeast corner of the Repubtialculated by Spearman’s (rs) (non-parametric) correla-
of Croatia and represents a flat and open region. Thisn analysis since the frequency distribution of all pollen
district with an area of 2166 km?2 consisting of Baranjaounts is not normally distributed. The SPSS® version
region in the north, is situated between the rivers Dravi0 for Windows was used for statistical analysis.
and Danube and the Hungarian state border, and the
Drava valley in the south. RESULTS

Investigated area represents the main agricultural part
of the country, with Osijek as the administrative centre of Ragweed pollen is present in the atmosphere of the
the whole region (located at 18°68' N 45°55' E). From theorth-eastern part of Croatia between beginning of
climatic point of view this region experiences a warm andugust to the end of September, with the maximum
moderate dry lowland climate with an average yearlgollination between mid-August and mid-September. In
temperature of 11.4°C and ranging from July as the remaining months only single pollen grains could be
warmest month (21.4°C on average) to January (0.2°C detected in the air.
average) as the coldest month. An average yearly rainfallln 2001, when the first volumetric measurement in the
is 699 mm with the highest spring rainfall regime in Jundrepublic of Croatia was performed, annual ragweed
Mean precipitation and mean air temperature during thmllen level was 6,159, whereas in 2002 and 2003 the
study period (2001-2003) is shown on Figure 1. levels were significantly lower - 4,558 and 2,172 respecti-

The representative samples of the atmospheric pollesly.
content were taken using a Hirst-type volumetric sampler Peak count date in each year occurred between the end
(Burkard Scientific, Uxbridge, Middlesex, UK) located atof August or beginning of September with highest pollen
about 15 m above ground level [7]. The trap was caleount of 528 grains hon 1 September in 2001. The
brated weekly to maintain a flow rate of 10 I/min. Theother two investigated years had about 30% lower peak
standardized methods according to the British Aerobi@ount compared to 2001. End dates of ragweed season
logy Federation [4] were used for sampling, slide preparasere most variable, ranging from 28 September in 2002
tion and pollen counting. The samples were determinéd 11 October in 2003. Daily counts with more than 100

Table 1. Seasonal distribution of ragweed pollen in north-easteriiable 2. Spearman's correlation between meteorological variables and

Croatia (2001-2003). ragweed total pollen count.
Ragweed pollen 2001 2002 2003 Variables/ Ragweed pollen 2001 2002 2003 2001-2003
Peak day 1 September 31 August 29 Augushean air temperature 0.022 0.554 0.235 0.238
Peak count 528 365 370 Maximum air temperature 0.014 0.365 0.115 0.117
Season duration 63 59 72 Minimum air temperature -0.017 0.093 0173 0.167
Total pollen count 6159 4558 2173 Daily temperature range 0.048 0.361 -0.023 -0.025
(pollen grains niyear") ) .

Relative humidity (%) -0.107 -0.433 0.003 0.027
Days count > 100 22 16 5 L

Precipitation (mm) 0.165 -0.260 -0.013 -0.036
Days count 11- 100 29 28 0 .

Sunshine (hours/day) 0.015 0.371 0.086 0.068
Days count 1- 10 12 15

[ p <0.05" p<0.01
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Figure 1. Mean precipitation and mean temperature during the studyigure 2. Average weekly concentration of ragweed pollen in three
period. sampling years (2002-2003).

grains n* were recorded on 22 and 16 days during the DISCUSSION
sampling period in 2001 and 2002, respectively, and only
on 5 days in 2003. Counts within the range of 11-100 The ragweed population is very well established in the
grains m were more uniformly distributed betweeninvestigated region and covers the bare soils of
investigated years and represent 29, 28 and 30 days Wiastelands or building sites, roadsides and more
2001, 2002 and 2003, respectively). Low ragweed polldrequently crops in surrounding fields, such as maize,
concentration in the air were similar for 2001 and 2003unflower, soybean, or even wheat stubble. However,
having 12 and 15 days with pollen counts 1-10 grains persults of our investigation shows that the contribution of
m® of air, while in 2003 low pollen counts were recordedagweed pollen in the air was quite distinct and changed
on 37 days throughout the season (Tab. 1). from year to year. The duration, average daily count and
The number of days with significant ragweed polleotal count have shown considerable fluctuations, having
concentration in our investigated area (meaning that tlhe similar pattern to observations in southern Hungary
number of days which exceeded the threshold value, i[89]. The high level of ragweed pollen exposure of
10 grains per thof air) was 51, 44 and 35 in 2001, 2002nhabitants from our investigated area is during 5 weeks -
and 2003, respectively. Moreover, the critical seasdretween mid-August and mid-September. The ragweed
appears each year almost at the same time: fréft@®3 pollen season presents similar behavior and duration in
38" week (Fig. 2). Hungary, which can be explained by the similar
The results of a Spearmann correlation analysis beiogeographically and bioclimatic conditions [14, 22].
tween the meteorological parameters, on the one handFrom the allergological point of view, there are several
and the daily pollen concentrations on the other, for thepinions about the number of ragweed pollen able to
whole period studied (2001-2003), reveal significantause allergy. The symptomatological threshold value
correlation, but not in all years (Tab. 2). When all investidepends on individual symptoms and begins with an
gated years are considered separately, only 2001 remaanerage daily concentration between 10-100 graifi®m
not significant, although the highest pollen count in the a&ir [22, 25] for the most of the sensitive people.
was recorded during this pollination season (Tab. 2). Fherefore, in our study we use these concentrations as a
the remaining seasons, statistical analysis has showmeshold value liable to provoke allergies among
significant correlation between the pollen count and theypersensitive patients. Similarly, in some other regions,
selected meteorological variables. In 2002, a positiviee. Austria, it seems to be a concentration of less than 20
statistically significant correlation was noted betweepollen grains ri of outdoor air [9, 10]. Moreover, some
ragweed pollen count and mean and maximum air temesults from France point out those even 3 pollen grains
perature, daily temperature range and sunshine hours per n? are enough to cause allergenic symptoms [5].
day, but a significantly negative correlation between pol- Ragweed pollen counts collected during the investiga-
len count and relative humidity of air and precipitation. Ined period (2001-2003) have shown a decreasing trend.
2003, only mean and minimum air temperature express@d course, a three year data set is not enough to detect a
a statistically significant correlation with the amount otlear pattern. Even 5 years of investigation in southern
ragweed pollen in the air. Hungary showed definite fluctuations in total ragweed
The results of correlation analysis for the whole periodollen count [19]. However, an opposite trend - constantly
studied (2001-2003), between the meteorological pacreasing ragweed pollen in the air - was reported in
rameters on the one hand, and the daily pollen concentodher European countries [11, 15, 24].
tions on the other, reveal a positive and significant corre- This noticeable decrease of pollen level in the
lation only with mean and minimum air temperature. investigated region could partly be the result of eradiction
campaigns. Simultaneously with the establishing of the
Aerobiology Laboratory at the Faculty of Agriculture in
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Osijek and initiating the monitoring process, publidherefore the most dangerous period for pollynosis in the

authorities started to inform and educate the public abouatestigated region.

the prevention of ragweed allergy and, at the same time,Ragweed pollen has a very high concentration in the air

encouraged the eradiction of this highly allergenic planwith 51, 44 and 35 days (in 2001, 2002 and 2003,

Although the ragweed eradication campaigns in thespectively) when exceeding the threshold value.

region have been initiated since 2001, they still have Statistically significant correlation between the rag-

limited effect and are restricted to a small areaveed pollen count and selected meteorological variables

Unfortunately, ragweed is still expanding and it isvere found in some study years, but only the correlation

obvious that destroying this noxious weed is a longsetween mean air temperature and ragweed pollen

lasting mission. Systematic cutting, continuous carg@resence in the air was significant over time.

taking of the environment and nation-wide use of
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