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Abstract: The aims of this study were to describe and compare the characteristics of
grass and ragweed airborne pollen in rural and urban areas in the southern Panonnian
Valley. Airborne pollen data were collected by using Hirst type volumetric samplers
simultaneously in rural and urban localities. If rural and urban environment are
considered, both grass and ragweed daily pollen concentrations showed a significant
degree of association. Observed parameters (pollen index, maximum daily concentration, number of days during which the pollen is recorded in the air and start day of
main pollen season), showed year-to-year variations for both grass and ragweed
aeropollen. Average values of these parameters were higher in the rural environment,
but the difference was statistically significant only for grass pollen index. Such a low
difference indicates the possibility for conducting dose response clinical trials based on
data obtained from one sampling station. The least year-to-year variations as well as the
least difference between rural and urban environment, have been observed in the case of
start date of the MPS. Such a situation suggests the possibility for using data obtained in
one type of environment for the development of long-term forecast models for an entire
region.
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INTRODUCTION
The Panonnian Valley is mainly an agricultural region,
characterized with a continental climate, which suggests
that the main source of aeroallergens could be grass
(Poaceae) and weed pollen, especially ragweed (Ambrosia
spp.). Results of recent clinical trials [2, 6] proved such an
expectation, but no work has been done on the correlation
between airborne pollen concentrations and pollen allergy
prevalence.
The major difficulty for conducting the dose response
surveys in the region is the fact that clinical trials test the
sensitivity of people that inhabit both rural and urban
environment, and aerobiological data come from stations
situated in cities [9, 12, 13]. Since cities have developed
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services for weed control and maintenance of grass fields,
it is questionable whether grass and ragweed pollen data
obtained in the urban areas could also represent the
situation from rural areas.
The aims of this study were to present and compare the
characteristics of airborne grass and ragweed pollen in
rural and urban environments in the southern Panonnian
Valley, in order to examine whether aeropollen data
obtained in the urban environment could also describe the
situation in nearby rural areas.
MATERIALS AND METHODS
The study was conducted in Novi Sad (45º19'N
19º51'E, 80 m above sea level) and Ruma (45º00'N
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19º49'E, 105 m above sea level), which are approximately
45 km apart with 800 m high mountains between. Crop
fields surround both cities. Novi Sad could be considered
as urban environment since its inhabitants live mostly in
multi-storey buildings, green areas are limited to city
parks and there is a public service for weed control and
maintenance of grass fields. On the other hand, Ruma
should be considered as a rural environment since people
live in family houses surrounded by gardens, and there is
no such public service.
Pollen samples were collected simultaneously in both
cities by Hirst volumetric method [5] during the period
2003-2005. Silicone fluid was used as the adhesive
substance and gllycerine-yelly stained with basic fuchsine
as the mounting medium. Sampling tape was divided into
48 mm segments, each corresponding to 24 hours. Five
horizontal scans were performed over each segment at a
magnification of 400×, pollen was determined and
counted and the results expressed as the daily pollen
concentration (pg/m3). Daily pollen concentrations, pollen
index (annual sum of daily pollen concentrations), maximum concentrations and number of days during which
pollen is recorded in the atmosphere are presented and
compared. The determination of the main pollen season
(MPS) is important for data comparison both between
different years and different monitoring sites, and is often
used for development of pollen forecast models since it
eliminates incidental occurrence through localised flowering at the start of the season, as well as the
contribution of long distance transported pollen [3].
Therefore, the start day of the main pollen season was
identified as the day when the sum of the daily pollen
concentrations reached 2.5% [8].

Table 1. Spearman’s correlation coefficients obtained by comparison of
daily pollen concentrations in rural and urban environment on a yearly
basis as well as 3-year average.
Pollen concentration
Grass

a

Ragweeda
a

2003

2004

2005

Average

0.716

0.938

0.848

0.953

0.889

0.885

0.958

0.912

p<0.01

For statistical analysis, SPSS 12.0 application was
used. Student t-test was used for comparison of mean
values. According to a previous study that compared
aeropollen data of two sampling stations [16], Spearman’s
correlation test was carried out in order to estimate the
degree of association between the daily pollen
concentrations measured in rural and urban area during
same year. This test intended to show whether the two
sets of variables were independent or covariate.
RESULTS
The association test showed that increased concentration of grass and ragweed pollen in the rural environment was matched by an increased concentration in
the urban environment, and vice versa. In general, all
correlation coefficients were highly significant and above
0.7, which indicates a high association between pollen
concentrations in rural and urban environments (Tab. 1).
Although a high degree of association between pollen
data has been statistically calculated, the study revealed
the differences in distribution and intensity of peaks.
These differences were the most distinctive in 2005 for
grass pollen (Fig. 1) and in 2005 for ragweed pollen (Fig. 2).

Table 2. Characteristics of grass pollen occurrence in the atmosphere of rural and urban environment in the southern Panonnian Valley.
Year

Pollen index
(pg/m3)

Peak day concentration
(pg/m3)

Pollen present in air
(days)

Start of MPS
(days from 1 January)

Rb

Uc

Rb

Uc

Rb

Uc

Rb

Uc

2003

2,194

1,706

81

43

165

176

131

125

2004

2,022

1,892

67

99

171

171

125

130

2,465

1,640

140

80

169

154

133

136

2,227a
(223.00)

1,746a
(38.67)

96
(28.51)

74
(11.53)

168
(3.06)

167
(130.87)

130
(4.16)

130
(5.51)

2005
Average
(Standard deviation)
a

p<0.05, b Rural environment, c Urban environment.

Table 3. Characteristics of ragweed pollen occurrence in the atmosphere of rural and urban environment in the southern Panonnian Valley.
Year

Pollen index
(pg/m3)

Peak day concentration
(pg/m3)

Pollen present in air
(days)

Start of MPS
(days from 1 January)

Rb

Uc

Rb

Uc

Rb

Uc

Rb

Uc

2003

10,472

7,834

1,072

489

117

113

221

219

2004

4,616

5,866

462

472

83

87

227

227

2005

4,510

3,363

488

356

97

91

221

224

6,532
(3,411.86)

5,688
(2,240.96)

674
(344.71)

439
(72.48)

99
(17.09)

97
(14.00)

223
(3.46)

223
(4.04)

Average
(Standard deviation)
b

Rural environment, c Urban environment.
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Figure 1. Running mean daily airborne grass pollen concentrations in
Ruma and Novi Sad for 2003-2005.

According to calculated standard deviation values, pollen
index and maximum daily concentration have shown high
year-to-year variations, which were higher in the case of
ragweed pollen. In addition, the average values both for
grass (Tab. 2) and ragweed (Tab. 3) pollen higher values
in the rural environment. Statistically, the difference was
significant only in the case of grass pollen index.
Both for grass (Tab. 2) and for ragweed (Tab. 3) pollen,
the least year-to-year variations were observed for the
number of days during which pollen was recorded in the
air, as well as for the start day of the MPS. As a result, the
average start day of MPS was the same in both the rural
and urban environments.
DISSCUSION
Pollen index and maximum concentrations of grass
pollen in the observed region were lower compared to
other regions in Europe [4, 14]. On the other hand the
quantitative parameters of ragweed pollen obtained in this
study showed significantly higher values than observed in
the other European regions [1, 7, 11, 15, 17]. Year-to-year
variations of grass and ragweed pollen parameters
correspond to results obtained in the studies cited above.
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Figure 2. Running mean daily airborne ragweed pollen concentrations in
Ruma and Novi Sad for 2003-2005.

As suggested in the study by Trigo et al. [16], the high
degree of association between the data obtained in rural
and urban environment indicates the possibility for
building long-term forecast models for one monitoring
station, based on readings taken in other station.
The actions of the public service which maintain grass
fields in the urban environment, might result in the
significant difference in average grass pollen index
observed in the present study. The medium distance
transport of ragweed pollen from crop fields could make
the difference between average ragweed pollen indexes of
the rural and urban environments less distinctive. Other
observed parameters showed small differences in average
values, which suggest that the data obtained in one trap
could be used for the development of long-term forecast
models for an entire region, especially for predicting the
start of grass and ragweed MPS. This possibility could be
considered important since it is often easier to obtain
meteorological data from cities.
According to previous studies, daily pollen concentration significantly correlate to local weather parameters
[4, 7, 10, 11, 15], and local changes in weather could
change the distribution and intensity of annual peaks.
Therefore, observed differences in distribution and inten-
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sity of peaks suggest that local pollen and local meteorological data should be used for building short-term
forecast models.
CONCLUSION
The high association between data of both pollen types
measured in rural and urban environment, as well as the
insignificant difference between average values, suggest
the possibility for development of regional long-term
forecast models based on pollen data obtained from one
monitoring station in the region. Such an opportunity
could be considered important since often it is not
possible to obtain local meteorological data for both
environments, but further studies should be conducted in
order to develop the regional long term forecast models
and to examine their accuracy.
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