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Abstract       This study analyzes the pollen representation of 
Taxaceae/Cupressaceae in the atmosphere of Timişoara during the years 
2000-2004. Annual variations in the concentration of pollen in the atmosphere 
were analysed by the volumetric method. During the studied period, inter-
annual variations, concerning the total annual pollen counts and the 
beginning, peak and ending dates of the APS, were reported. 
Taxaceae/Cupressaceae is one of the best represented taxa in the 
atmosphere of the city of Timişoara where it constitutes between 2.6% and 
4.9% of the total. The highest annual level was attained in 2004 with 854 
PG/m3. In the 5 years studied, the lowest concentration of 
Taxaceae/Cupressaceae pollen was observed in 2000. The highest monthly 
total concentrations were recorded in March and April. The mean annual 
concentration for 5 years of study was 623,8 PG. Pollen seasons were 
defined as the periods in which 90% of the total catch occurred. In the course 
of five years, significantly greater differences in annual totals of pollen grains 
of the studied taxa were observed in Timişoara. Taxaceae/Cupressaceae 
airpollen are not nearly as potentially relevant in pollinosis for the western 
România. 
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Taxaceae/Cupressaceae pollen has been cited 
by different authors as an important allergen in the 
Mediterranean region [14; 22; 61; 11]. However, 
different aerobiological studies show that its presence is 
also very considerable outside that area [31; 32; 46; 55; 
60] since different species of this family are frequently 
used for ornamental purposes in parks and gardens in 
many cities. Cupressaceae pollen has commonly been 
reported as an important aeroallergen and causal factor 
of autumn and winter pollinosis in Europe and Japan 
[43; 58]. The importance of allergy to Cupressaceae 
pollen in Australia has only recently been established 
(Bass et al., 1991). Juniperus ashei  is a major cause of 
seasonal allergy in the South-West and Texas [42]. 

The level of allergenicity of the different 
species largely depends on the quantity of allergen or 
allergens that the pollen releases 5–10 minutes after 
coming into contact with the respiratory tract. There 
are Cupressaceae species with a poor allergenic 
capacity, but cases have been reported of cross 
reactivity with some Pinaceae [63] and Taxodiaceae 
species [21]. In the case of Spain, Cupressaceae pollen 
is the predominant pollen in the areas such as Toledo, 
Barcelona and Madrid from January to April (11%) 
and it is the main cause of the so called “winter allergic 
cold”, being 20% the prevalence of positive skin prick 

test to C. arizonica extract [43;12;75]. There is a 
tendency towards an increase in the reactivity to 
Cupressaceae pollens because the allergenic load is 
becoming more intense given that they are frequently 
used for ornamental purposes and as natural barriers. In 
addition, the potential adjuvant effect of air pollution 
may have contributed to this increase. Nevertheless, it 
has been described several prevalence rates among 
cypress sensitization with divergent results, all of them 
collected in geographical areas where cypresses have a 
high incidence. Whereas some authors think that 
cypress allergy is underestimated [11; 18; 58], others 
doing also good epidemiological surveys, stated that 
the prevalence of sensitization is low, besides the high 
allergenic pollen load in the studied areas [3]. A 
possible underestimation of the real prevalence of 
cypress allergy may be due to the difficulties for 
allergens extraction from the grains which leads to the 
lack of good standardization of the extracts. Other 
possible factors that should be taken in account are 
genetic protective factors, specially in those 
populations in close contact with cypresses during 
centuries [37]. Cupressaceae pollen has two important 
characteristics: a low protein concentration and its high 
carbohydrate content. Characterization of the allergenic 
extract of C. arizonica pollen shows that it contains a 
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predominant glycoprotein Cup a 1 (43 kDa), highly 
homologous with Jun a 1, Cha o 1 and Cry J 1. Cup a 1 
was defined as a major antigen [1; 2; 6; 25]. Cortegano 
et al. describe the cloning and characterization of 
another pollen protein Cup a 3. The amino acid 
sequence of Cup a 3 was found to have a high degree 
of homology to Jun a 3, a recently described allergen 
from Juniperus ashei [47; 59]. Both Cup a 3 and Jun a 
3 belongs to the group of pathogenesis related proteins. 
Other important allergens have been described in this 
group such as thaumatin like proteins from Prunus 
avium-Pru a 2 and from Malus domestica-Mal d 2 [50; 
53] with antifungal properties. Also this group of 
proteins have been found in tobacco leaves infected 
with virus. They are expressed under stress conditions 
and it should be taken in to account to be responsible 
for certain cross reactivities observed in sensitized 
allergic patients [20]. The analysis of hereditary 
relationship to Japanese cedar pollinosis suggests that 
at least 3 years may be necessary for establishment of 
sensitization in children. Moreover, it was established 
that the onset of symptoms is not only influenced by 
hereditary factors, but also by pollution from 
automobile exhausts [51]. The sensitization rate to 
Cupressaceae pollen antigens is highly variable 
depending on the population under study and on the 
exposure level. In the general population it goes from 
2.4 to 9.6% [24]. A large French study showed that 
cypress allergy is characterized by higher prevalence of 
dry cough and a lower prevalence of conjunctivitis 
compared with grass pollen allergy [19]. However, 
asthma prevalence in sensitized patients seems to be 
very low [3]. Among the population clinically 
diagnosed for pollinosis in Granada, some 30% (104 
patients) presented sensitivity to Cupressaceae pollen. 
Most of the patients were polysensitive (87.5%), while 
far fewer (12.5%) were monosensitive to Cupressaceae 
pollen. Moreover, males and females were equally 
affected, with a slightly higher number of 
monosensitive patients among males. On the other 
hand, the most sensitive age group was 21-40 years of 
age, while children and the elderly registered almost 
negligible values. Most of the sensitive subjects resided 
within the city or in the metropolitan area, where 
environmental pollution reached high levels, while the 
pathology was found to be less frequent in rural zones. 
The symptoms in all these patients were mainly upper- 
respiratory or asthmatic, whereas dermatitis was 
uncommon. Polysensitive patients registered similar 
results, while among monosensitive subjects, 84.6% 
presented upper-respiratory symptoms. This data [26] 
close to that reported by Guerra et al. in Córdoba, 
where 35% of the patients reportedly reacted positively 
in the Cupressaceae skin test. In places under the 
Mediterranean influence, the prevalence of reaction to 
this pollen is also high, being 35.1% in Rome [25], 
32% in Tel-Aviv [36], 19.5% in Montpellier [11] and 
13.4% in Morocco [5]. In other places, the frequency 
of allergy sensitivity of patients with pollinosis is 
lower, probably due to a more restricted distribution of 

these taxa and consequently a lower concentration of 
this allergen in the air, such as Zaragoza, where the rate 
is only 3% [64]. 

 
Material and Method 

 
The Cupressaceae family produces spheroidal, 

intectate anemophilous pollen grains that are small in 
size. Taxaceae and Taxodiaceae species, which are 
similar from a pollen morphology point of view, have 
also been included in the Cupressaceae pollen type 
[41].  

Pollen sampling was carried out using a 
volumetric trap (VPPS 2000 Lanzoni, Bologna, Italy) 
placed about 20 m above ground level, on the roof of 
the West University which is located in the center of 
the city in a densely populated zone. A sampling 
method, slide preparation and data interpretation were 
performed according to the standard method of the 
Italian Network for the Aerobiological Monitoring. 
Pollen concentrations were expressed as number of 
pollen grains per cubic meter (PG/m3/24h). Each 
individual Taxaceae/Cupressaceae season, was 
calculated using the criteria developed by Nilsson & 
Persson, 1991. Airborne pollen concentration was 
expressed as a Pollen Index [48].  
 
Results and Discussions 

 
In Taxaceae/Cupressaceae pollen type have 

been described as allergenic by different authors. 
Therefore, more attention must be paid to these taxa, 
frequently obviated by allergologists in Europe, 
especially in managing of allergy problems in urban 
areas. Studies have demonstrated that urbanization and 
high levels of vehicle emissions and westernized 
lifestyle are correlated with the increasing frequency of 
pollen-induced respiratory allergy in urban areas [23]. 
People who live in cities tend to be more affected by 
pollen-induced respiratory allergy than those from rural 
areas. Knowledge of the variation of airborne pollen 
grains throughout the year is therefore an important 
fact for the prevention and treatment of allergies 
caused by pollen. In this context, information about the 
presence of different pollen types and their 
concentrations could be very useful for physicians in 
order to enable better management of seasonal allergic 
symptoms [62]. 

The vegetation is in the region typical urban 
because of the introduction of ornamental plants and 
trees. Besides native flora the pollen spectrum of 
Timişoara includes several plants used for ornamental 
purposes, as has been similarly reported in some other 
region. These similarities could be explained by the 
fact that more or less many of exotic tree species are 
cultivated for ornamental purposes in most cities 
throughout the world [71; 67; 54]. The results of pollen 
count for all years are shown in table 1. Monthly 
variations of total pollen grains recorded in the 
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atmosphere of Timişoara during the years 2000-2004 
are shown in table 2.  

Taxaceae/Cupressaceae airpollen constitutes 
between 2.6% and 4.9% of the annual total of pollen 
grains. Pollen from this family appears in the 
atmosphere above Timişoara only at a low percentage. 
Pollen Index in 2004 it was markedly higher than in 
2000-2003. The mean annual pollen count obtained 
during the period studied (2000-2004) was 623.8 pollen 
grains, the lowest value being recorded in 2000 (330 
PG). Interannual differences can be seen in the seasonal 
behaviour of the pollen, 2004 being the year in which 
the highest levels of airborne pollen were reached (854 
PG). The peak count of each season fluctuated between 
47-215 PG/m3. The highest concentration of 
Taxaceae/Cupressaceae pollen, equal to 215 PG/m3/24 
h was noted in 2002. The yearly sums of pollen noted in 
Timişoara in the period 2000–2004 indicate a trend 
towards an increase in airborne Taxaceae/Cupressaceae 
pollen concentrations. Taxaceae/Cupressaceae is one of 
prominent airborne pollen taxa in Estepona, Spain with 
20.52%  mean annual percentage [66], Thessaloniki 
with 24.9% [38], Balikesir, Turkey with15.73% [9], 
Bursa, Turkey with 9.44% [10], in Yunnan, China with 
18.6%, Buca, Turkey with 22.5% [44], in Toledo, Spain 
with 26% [34]. In the city of Cordoba, southern Spain, 
Cupressaceae pollen represents at least 30% of the total 
pollen count during the winter season [73], whereas in 
Italy and Albania it reaches 20–40% of annual pollen 
grain [57; 65]. Taxaceae/Cupressaceae have very low 
concentrations in Izmir with 2.6% [45], in Bitlis, 
Turkey  with 4.6% [17], Cordoba  Spain with 1.1% 
[35], Vinkovci, Croatia with 0.39% [74], Kyrgyzstan 

with 1.5% - 4.3% [52], Braga, Portugal with 0.1% [67], 
Lugo, Spain with 3.3 % [68]. 

In each year, 3 marked pollen seasons were 
observed in Timişoara [48]. One was characterised by 
arboreal pollen. This season coincides with the low 
temperatures that occur in late winter–early spring. 
This period showed the climatic seasonality of the area, 
which was mirrored in the vegetable phenology and 
reproduction. The maximum concentration of 
Taxaceae/Cupressaceae airborne pollen was recorded 
in March for 4 years.This is the month in which most 
of anemophilous arboreal taxa are in one of the 
flowering phenophases. March also had the highest 
concentration compared to the total pollen 
concentration [48]. This month accounts for an average 
of 70.1% of the total annual pollen content of 
Taxaceae/Cupressaceae. The increase in temperature 
in the late spring coincides with the end of the season: 
this is a time of decreasing pollen concentrations, a 
post-peak period due to the individual phenology of the 
plant, which has already emitted the major percentage 
of pollen grains and is starting a gradual lower 
emission [34]. In 2001, 2002 and 2004 a sporadic 
presence of pollen grains of Taxaceae/Cupressaceae 
already occurs from late February. From the beginning 
of March, the daily pollen levels increase step by step. 
The longest APS was observed in the year 2004 (63 
days according to Nilsson & Persson, 1981). Five year 
average pollen season duration were 45.6 days (the 
90% method). In 2001 pollen season in Timişoara 
lasted a shorter time. The year 2004 was exceptional 
because normally ends flowering in April.  

 
 

 

    
Figure 1. Taxus  pollen type                                Figure 2. Juniperus pollen type  

 
Table 1 

Selected values characterizing Taxaceae/Cupressaceae pollen season in Timişoara  
Year 2000 2001 2002 2003 2004 

Number of days, when was Taxaceae/Cupressaceae pollen 
in the air 

46 days 
2 III- 
16 IV  

42 days 
19 II- 
1I V 

78 days 
12 II- 
30 IV 

58 days 
5 III-   
2 V 

91 days 
16 II- 
16 V 

Number of Taxaceae/Cupressaceae pollen on the peak 
days 

47/ 
25III 

81/ 
3III 

215/ 
9III 

54/ 
12IV 

70/ 
22III 

Atmospheric Pollen Season;  
the 90% method 

39 days 23 days 62 days 41 days 63 days 

Pollen Index 2,6% 3,2% 4% 2.6% 4.9% 
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Table 2 
Monthly pattern of airborne pollen (%), Timişoara, România 

Taxaceae/Cupressaceae February March April May Annual total of pollen grains 
2004 7,61% 55,74% 34,66% 1,99% 854 
2003 0 38,68% 60,38% 0,94% 636 
2002 18,1% 70,3% 11,6% 0 805 
2001 3,6% 96,2% 0,2% 0 494 
2000 0 90% 10% 0 330 

 
The period of Taxaceae/Cupressaceae 

pollination may last more than 1 month, because of the 
gradual mechanism of microsporophyllous maturation 
(from the bottom to the top of the flower) and 
furthermore because pollination shows an high 
variability from year to year, depending on 
meteorological factors. Calleja and Farrera showed that 
the dates of maximum pollination differed by up to 29 
days and precocity in pollination seems to run parallel 
to ongoing global warming. This phenological 
characteristicts make cypress allergy tricky to treat, due 
to difficulties in identifying start and duration of pollen 
season [29].  

Environmental atmospheric surveys have 
detected airborne Cupressaceae pollen at varying 
concentrations and intervals during winter and spring in 
several major Australian cities [8]. In Brisbane, 
Cupressaceae pollen accounts for 8.7% of the total 
yearly atmospheric pollen count [40], with up to 5.8% 
of allergic individuals in the region sensitized to pollen 
allergens belonging to this family. Non-parametric 
correlation analysis indicated strong negative 
associations between daily Cupressaceae seasonal 
counts and maximum and minimum temperature. 
Associations with rainfall were significant and 
negatively correlated with seasonal Cupressaceae 
pollen counts. The intensity of the Cupressaceae pollen 
season plotted against average pre-seasonal 
precipitation showed a trend towards lower seasonal 
pollen loads (<500 PG/m3) when average preseasonal 
precipitation was less than 1 mm, and higher seasonal 
pollen loads (>500 PG/m3) when average pre-seasonal 
precipitation was greater than 1 mm. The Brisbane 
ANAP (Australian Native Arboreal Pollen) seasons are 
temporally comparable to those recorded in other 
Southern Hemisphere locations including Santiago, 
Chile [71] and Johannesburg, South Africa [13], by 
contrast to the Northern Hemisphere city of 
Philadelphia, Pennsylvania where Cupressaceae pollen 
is only dispersed in the atmosphere for one month [27]. 
Such differences in the duration and annual abundance 
of ANAP types can be attributed to localized variations 
in climatic factors as well as differences in taxa 
represented in the different regions. A relationship 
between the intensity of the Cupressaceae pollen 
season and pre-seasonal precipitation was established, 
with the seasons of greater intensity occurring when 
average pre-seasonal precipitation was greater than 1 
mm [41]. Similar associations with precipitation have 
been identified for Cupressaceae in studies conducted 

in Denver, Colorado [39] and Spain [33]. Other 
meteorological parameters including temperature, 
humidity, and hours of sunshine are known to also 
influence daily and seasonal Cupressaceae pollen 
counts [7; 31]. Long distance airborne pollen transport 
has been demonstrated for Cupressaceae in Tulsa, 
Oklahoma [70].  

Cupressaceae pollen was present in the 
atmosphere of Santiago de Compostela, to a greater or 
lesser degree, representing on average 5% of the total 
pollen count [4]. This value is one of the highest 
recorded in the stations of the NW Iberian Peninsula 
[28; 49; 69], with the only exception of Ponferrada 
which attained 38% in 1997 [76]. Their maximum 
levels are mainly recorded from December to April, 
reaching peaks between January and March, depending 
on the year. In accordance with studies carried out in 
other national and European areas [16; 31; 32; 56; 72], 
their presence during the rest of the year is much lower 
than that of these months. Daily concentrations of 
Cupressaceae pollen were significantly associated with 
weather parameters. The maximum and average 
temperatures favoured the presence of Cupressaceae 
pollen in the air, while precipitation and humidity had a 
negative correlation [4]. In relation to maximum and 
mean temperature, positive and 99% significant values 
were obtained in NW Spain in the cases of the main 
pollinization periods of Cupressaceae. The increase in 
Cupressaceae pollen in the atmosphere was favoured 
by the presence of NE-S and S-SW winds. 
Cupressaceae had values above 40 PG/m3 on two to 
eight days. The highest incidence occurring in the 
middle hours of the day and peaking at approximately 
12.00 h [26; 68]. The daily variation pattern enables us 
to establish the hours of highest risk of exposure during 
Cupressaceae pollen, revealing that the highest 
concentrations occur during the central hours of the 
day, coinciding with the highest temperatures and 
lowest humidity values. On the contrary, the pattern 
reverses in the evening, when rising humidity causes 
pollen grains to be deposited over any surface. The 
trend over the day found in Granada is similar to that 
of other points in Spain, such as, Córdoba [30] and 
Santiago de Compostela [4].The duration of the 
Cupressaceae pollen season presented pronounced 
yearly fluctuations (from 47 to 147 days), related 
directly to the meteorological conditions in the period 
prior to and during the season. Thus, the precipitation 
during flowering causes excessive prolongation of the 
season and low pollen intensity. On the other hand, 
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excessively warm temperatures during pollen 
production shorten the Atmospheric Pollen Season and 
prompt high concentrations [26]. 

In normal years Taxaceae/Cupressaceae 
seasonal pollen index is rather low and play a minor 
role for allergies in Timişoara. 

 
Conclusions 

 
The annual totals of Taxaceae/Cupressaceae 

pollen in the air of Timisoara recorded in this study 
show a considerable variation. Taxaceae/Cupressaceae 
account for only about 2% of the total annual pollen 
shed, and consequently are not nearly as potentially 
relevant in pollinosis for the western România.  

The yearly sums of pollen noted in Timisoara 
in the period 2000–2004 indicate a trend towards an 
increase in airborne Taxaceae/Cupressaceae pollen 
concentrations.  

The pollen type Taxaceae/Cupressaceae 
contributed to the spring pollen levels because it 
represents a large portion of the ornamental vegetation 
in the city. The study presented here is only 
preliminary; a longterm research is needed. 
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