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In recent years, an increasing number of aerobiological
sampling stations have been installed in urban areas to report
airborne pollen content. Several authors have studied the
differences in atmospheric pollen levels between cities, which
are mainly due to variations in local climatic and geographical
conditions and to urban management [1,2]. Other studies in 2
or more areas of the same city showed differences that were
attributable to sampler height, variations in vertical movement
of air [3], and surrounding vegetation [4].

In the present study, we investigated the airborne
pollen content of Salamanca (midwestern Iberian Peninsula
[40°58'N; 5°40' W], Mediterranean continental climate, 800 m
above sea level) by comparing 2 sampling stations located at
different heights between February 1, 2007 and February 7,
2008 (372 days). Our objective was to record potential
differences in moderate and high pollen concentrations that
could cause symptoms in sensitized people.

Aerobiological samples were collected using 2 Hirst type
volumetric pollen traps based on the impact principle [5].
Sampler 1, a Burkard 7-day recorder (Burkard Manufacturing
Co Ltd) was placed on the roof of a centrally located
municipal building 20 m above ground level. The immediate
surroundings are characterized mainly by historical buildings
and narrow streets with a low number of trees. Sampler 2, a
VPPS 2000 (Lanzoni s.r.l.), was placed on the roof of the
Faculty of Pharmacy at 30 m above ground level. The building
is located on the outskirts of the city near the Tormes River and
its riverside forests, 1.5 km west of the first location.

Sampling, slide preparation, and data interpretation were
all performed by the same person, who also recorded days with
moderate and high pollen levels, following the criteria of the
Spanish Aerobiology Network [6]. Total days with moderate
and high levels in 2 samplers were obtained when at least
1 type of pollen reached moderate and high concentrations. The
Spearman rank correlation coefficient was used to establish
the relationship between the daily pollen counts of both
samplers. This test was chosen because daily pollen counts
are not normally distributed. Statistical analysis was carried
out using SPSS Version 12.0.

Table. Aerobiological Data From 2 Samplers During the Study Period and Spearman Rank Correlation Coefficients for Comparison of Levels of the Main

Pollen Types
Sampler 1 Sampler 2 Spearman
Total Peak Peak Days With Total Peak Peak Days With Correlation
Pollen  Value® Day  Moderate/High Pollen  Value® Day Moderate/High Coefficient®
Levels Levels
Total 31478 957 June 8 106 28 493 959 March 10 100 0.939
Quercus 9352 689 June 6 38 8368 551 May 13 38 0.845
Poaceae 7764 355 June 30 72 6932 282 June 30 73 0.902
Cupressaceae 4047 550 March 4 26 3728 853 March 10 15 0.700
Plantago 1706 159 July 13 16 1437 106 May 10 13 0.860
Populus 1087 180  March 19 4 1465 322 March 13 6 0.935
Platanus 1017 297 April 16 5 751 117 March 19 7 0.789
Rumex 1012 52 May 11 10 1031 58 May 11 10 0.847
Urticaceae 969 31 June 23 9 950 43 April 29 9 0.799
Olea 678 162 June 8 2 525 107 June 8 2 0.660
Fraxinus 425 51  February 16 1 504 53 March 10 1 0.759
Castanea 410 62 July 8 2 374 60 July 8 1 0.843
Pinus 686 79 June 5 1 236 42 June 6 0 0.646
“Pollen grains/m?
°P<.01.
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The total number of airborne pollen grains counted during
the 372 study days was higher in sampler 1 than in sampler
2 (64 and 61 types of pollen, respectively). Boraginaceae,
Pittosporum, Scrophulariaceae, Sophora, and Thymelaeaceae
grains were not found in sampler 2, and Convolvulus, Medicago,
and Philadelphus grains were not found in sampler 1. The main
types of pollen in both samplers were Quercus, Poaceae,
and Cupressaceae, which together accounted for 67% of the
total pollen levels recorded. Sampler 1 showed higher total
pollen levels and higher peak values for all but 18 pollen
types (mainly Populus, Fraxinus, Rumex and Ericaceae).
Levels of Cupressaceae pollen grains were higher in sampler
1, although their maximum daily concentration was higher in
sampler 2. With respect to the moderate and high daily levels
reported for the main pollen types, sampler 1 revealed more
days with moderate and high levels in most cases, except for
Poaceae, Populus, and Platanus, for which moderate and high
levels were observed on more days in sampler 2 (Table). The
number of days with high levels for Fraxinus, Olea, Rumex,
and Urticaceae was the same for both samplers.

The Spearman rank correlation coefficient revealed high
correlations between the total daily counts of the 2 sampling
sites, with significant values (P<.01) for the main types of
pollen.

Knowledge of atmospheric pollen levels can improve
the diagnosis and treatment of pollen allergy. Another study
conducted in the same area showed that sensitization was
most frequent to Poaceae, followed by Olea, Cupressaceae,
Plantago, Artemisia, and Platanus [7]. Few differences were
obtained after comparison of the 2 samplers, revealing a
close statistical correlation between them, as reported in other
southern European cities [8,9]. Small variations recorded in
the occurrence of peak days in both samplers and even lower
correlation coefficients in some pollen types during the study
period could be due to differences in the distribution of urban
flora throughout the city. In addition, local differences in the
timing of the peak could be significant for some people with
pollen allergy [10]. Our results indicate that 1 volumetric
sampler is sufficient to record the main airborne pollen types,
their atmospheric behavior, and daily high levels in an urban
area.
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