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Yew and juniper pollen season in the
air of Poland in 2019
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Abstract:

The study compares the yew and juniper pollen seasons in Bialystok, Bydgoszcz, Cracow, Katowice, Piotrkow Trybunalski, Opole, Szczecin,
Zielona Gora, Warsaw, Wroclaw and Lublin in 2019. The investigations were carried out using the volumetric method (Hirst type pollen sampler).
Seasonal Pollen Index (SPI) was estimated as the sum of daily average pollen concentrations in the given season. The yew pollination is mainly
observed in February and March, while juniper pollination is mainly observed in March and April. Due to the morphological similarity of the
pollen grains of both taxa, the pollen seasons of yew and juniper are considered together. The pollen season of yew/juniper started first in
Szczecin, on the February 22", At the latest, a pollen season ended in Bialystok, Bydgoszcz, Zielona Gora, Warsaw and Lublin at the end April. The
differences of pollen seasons duration were very considerable, from 20 to 63 days. The highest airborne concentration of 784 pollen grains/m?
was noted in Wroclaw on the March 7™. The maximum values of seasonal pollen count occurred between March 4™ and 315, The highest yew and

juniper pollen allergen hazard occurred in 2019 in Lublin and Wroclaw and it was at least twice as high as other cities.
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he growing trend in the incidence of allergic
diseases is observed in the industrialized world
and has been documented in the literature [1-3].
The clinical data reveals a general increase in both in-
cidence and prevalence of respiratory diseases. Such
phenomena may be related not only to air pollution and
changes in lifestyle, but also to an actual increase in
airborne quantities of allergenic pollen. For example,
the year 2019 turned out to be record-breaking in the
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case of concentrations of alder pollen in Szczecin in
comparison with data from the last 20 years. The yew
and juniper pollen season in 2019 turned out to be very
abundant in Wroclaw and Lublin, especially in relation
to the maximum values of daily concentrations. In ad-
dition, pollen from yew plants is considered a minor
offender in allergenicity. Japanese research proved
there were significant reactions among skin-tested pa-
tients for yew pollen allergens, while cross-reactions
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with food were not apparent up to now for this plant
group [4].

Taxus baccata L. is the only species occurring in
the Europe and in Poland. In our country yew is a rare
species and is under protection. Yew does not tolerate
frosty areas and is sensitive to wide fluctuations of tem-
peratures, droughts and to desiccation by winter winds.
It tolerates air pollution well and even withstands toxic
industrial emissions. Yew is a wind-pollinated species,
flowering rather abundantly. Investigations into the rate
of fall of its pollen grains in still air suggest that they
can remain airborne for a relatively long time. Studies
of surface samples coming from a transect placed
under a male specimen of Taxus baccata reveal that the
majority of its pollen grains fall directly under the tree.
Only a few have been recorded beyond the extent of its
crown [5]. These restrictions make the concentration of
yew pollen recorded in monitoring much lower than in
the immediate vicinity of the pollination source.

Juniperus 1is the only native genus represen-
ting the Cupressaceae family growing in Poland and
in the other areas of central Europe. Juniper finds its
most favorable conditions in mesotrophic habitats, on
dry and slightly moist; this species is able to colonise
poor habitats such as sandy wasteland, dunes and heath
sites. J. communis is a pioneer species. It is found in
abandoned fields and pastures, where it plays an es-
sential role in the process of secondary succession. In
Poland the main season for juniper pollen production
is in April [6].

In the yew pollen grains there is among others
diterpenic alkaloid paclitaxel belonging to taxine,
which has allergenic properties. Anti-paclitaxel 1gG
were above all detected in sera of subjects displaying
hypersensitivity reactions during the pollination
periods of Taxus sp. and Betula sp. This natural anti-
-paclitaxel IgG acquisition by individuals living in the
distribution areas of these trees could be at the origin
of atopic manifestations [7]. While in USA yew and
juniper pollen is considered extremely allergenic, with
an OPALS allergy scale rating of 10 out of 10 (Ogren
Plant Allergy Scale — a plant-allergy ranking system
used by the United States Department of Agriculture)
[8]. For example, birch pollen in this scale rating 9. Al-
lergies to conifer pollen (cypress, juniper, thuja, false
cypress, some exotic species of pine trees, Japanese
cedar) are little known in Europe: in UK no allergy has
been reported for English Yew (Taxus baccata) species
and juniper, however, they are an increasing problem in
Mediterranean regions.

The threshold value for clinical symptoms for
yew and juniper pollen grains in Europe, for the many
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of sensitised patients is visible during exposure to the
concentration of 16 pollen grains in 1 m? of air, while
the clinical symptoms for the most of sensitised pa-
tients is visible during exposure to the concentration of
91 pollen grains in 1 m? of air [9].

Aim

The aim of the study was to compare the yew/
juniper pollen concentrations in the air of Bialystok,
Bydgoszcz, Cracow, Katowice, Piotrkow Trybunalski,
Opole, Szczecin, Zielona Gora, Warsaw, Wroclaw and
Lublin in 2019 and indication of the highest risk of
pollen allergens in individual cities.

Material and method

Measurements of bioaerosols were carried out
in the selected cities of Poland, in Bialystok, Byd-
goszcz, Cracow, Katowice, Piotrkow Trybunalski,
Opole, Szczecin, Zielona Gora, Warsaw, Wroclaw and
Lublin in 2019. Measurements were performed by the
volumetric method. The used devices, which are rec-
ommended by the TAA (International Association for
Aecrobiology), take air samples (Burkard and Lanzoni
as the Hirst type pollen sampler) in volumes corre-
sponding to average human respiratory parameters.

The duration of the pollen season was deter-
mined by the 98% method [10], assuming that the
onset and end of the season were days with recorded
1% and 99% of the annual total of pollen grains, re-
spectively. Due to the morphological similarity of the
pollen grains of yew and juniper, the pollen seasons of
both taxa are considered together.

The total pollen count over this period was ex-
pressed by the SPI (Seasonal Pollen Index).

On the basis of literature data, the number
of days was determined in which concentrations of
pollen of the Cupressaceae family exceed the threshold
values of consecutive allergy symptoms’ development
(tab. 1) [9].

Results and discussion

In Poland, yew and juniper pollination periods
usually coincide with each other in March, because the
yew pollination is mainly observed in February and
March, while juniper pollination is mainly observed in
March and April. Due to the morphological similarity
of the pollen grains of both taxa, the pollen seasons of
yew and juniper are considered together. Figures 1-6
of this paper clearly show a decrease in the pollen
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Table 1. Characteristics of yew and juniper pollen season in 2018.
Byd-

Features of pollen Piotrkow Zielona

Bialystok Cracow | Katowice Szczecin Warsaw | Wroclaw

season/city g0szcz Tryh. Gora

Duration of 3= | 1~ | 281 | 281 | 261 | 2710 | 221 | 241~ | 281 | 281- | 5H-
polenseason | 271V | 27iv | 19nv | 261 | 24l | 2tV | 13N | 27iv | o7y 21V 27 IV
(number of days) | (56) (58) (20) (58) (58) (54) (51) (63) (59) (34) (54)

Seasonal Pollen

Index — SPI 750 177 1003 603 1946 2094 2197 2486 2076 2369 3851
(total)
Peak value and 34 153 248 118 267 325 351 364 278 784 775

peak date asmy | dzmy | o@my |o@my |o@my | o@my | o@my |oEmy | odrmy |y | @i

Days > 16 g/m®

(4] 7 21 8 10 27 24 27 25 27 13 31

Days > 91 g/m?

- 0 1 4 1 4 6 6 7 6 5 9
(4]

* symptoms present in many patients ** symptoms present in most patients.

Figure 1. Yew and juniper pollen count in Bialystok and Bydgoszcz in 2019.
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Figure 2. Yew and juniper pollen count in Cracow and Katowice in 2019.

. Gracow

0= Katowice

-

o

o
S
—

Pollen count x 1 m?
- N
o O
o o
=
—

e |

0 Q= N
T T T T T T 19T

2211 2711 4111 91l 1411 1911 24111 291l 31V 81V 131V 181V 231V 28 IV

Figure 3. Yew and juniper pollen count in Piotrkow Trybunalski and Opole in 2019.
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Figure 4. Yew and juniper pollen count in Szczecin and Zielona Gora in 2019.
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Figure 5. Yew and juniper pollen count in Warsaw in 2019.
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Figure 6. Yew and juniper pollen count in Wroclaw and Lublin in 2019.
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Blue arrow — estimated decrease in pollen concentration at the turn of March and April.

concentration of these plants at the turn of March and
April, when the yew pollination period usually ends
and in the air there is mainly pollen from juniper and
other Cupressaceae (Thuja, Chamaecyparis, Taxodium,
Cryptomeria, Thujopsis) often planted in parks and
home gardens beyond their natural geographical range.

In Hokkaido, Taxus cuspidata (Japanese yew)
usually started its flowering early April or mid April
approximately two weeks before the beginning of birch
flowering [11]. Authors of this paper [11] reported, that
Japanese yew pollen is not a major pollen causing pol-
linosis; this pollen is a minor allergen that causes nasal
allergy in early spring, in Japan. In Texas, Oklahoma,
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and New Mexico juniper pollen is a major allergen.
While the bulk of pollen may be released in rural areas,
large amounts of pollen can be transported to urban
areas. Major juniper species in the region include: Ju-
niperus ashei, J. virginiana, J. pinchotii, and J. mono-
sperma. Pollen release is virtually continuous begin-
ning in late September with J. pinchotii and ending in
May with J. monosperma. Urban areas in this region
were evaluated for the potential of overlapping seasons
in order to inform sensitive individuals [12].

In 2019 yew/juniper pollen season started
between February 22 and April 5% and lasted until
the end of April. In 2007 the Taxus/Juniperus pollen
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season in most Polish cities started the earliest at the
beginning of March in Wroclaw [13], i.e. 1 week later
than in 2019 (tab. 1, figs. 1-6). Comparison of the
onset of pollen season in Polish cities in 2009 [14] and
2019 showed a tendency towards acceleration of the
beginning of the season in 2019 by about 2—3 weeks.

The highest daily pollen count of yew/juniper
was noted in 2019 in Wroclaw on March 7" (784 g/m?)
(tab. 1, fig. 6) and the highest annual sum of Taxus/
Cupressaceae pollen grains (SPI) was observed in
Lublin; in other cities SPI value was much lower (the
lowest value in Biatystok SPI — 750). In 2007 the
maximum daily concentration was observed March 13%
in Szczecin [13], and in 2009 [14] — March 31* also in
Szczecin.

The highest yew/juniper pollen allergen hazard
occurred (above 91 g/m?) in Lublin — 9 days. In other
cities that value ranged from 0 to 7 days. The compa-
rison of these taxa’s pollen seasons in previous years
revealed that in 2009 [14] pollen concentrations were
much lower.

Considering the possibility of exacerbation of
allergy symptoms in urban areas, it should be remem-
bered that people who suffer from hay fever will likely
be more sensitive to cigarette smoke. Hay fever suffe-
rers who also suffer from asthma will be particularly
susceptible to the effects of smoke on their lungs, eyes
and nose. The banning of smoking in many public areas
may have been a welcome relief for those who suffer
from allergies. However, in Poland in many places the
smoking ban is not respected, that’s why you may need
to avoid the areas where smoke strongly permeates the
air.

Conclusions

The concentration of pollen of the analysed
plants decreases markedly at the turn of March and
April, yew pollination period usually ends, and in the
air mainly pollen of juniper and other Cupressaceae
occurs.

Yew/juniper pollen season in most cities was
above 50 days long (only in Cracow — 20 days and in
Wroclaw — 34 days) and was characterized by different
total annual pollen SPI (from 603 to 3851).

The start of Cupressaceae pollen season in 2019
occurred in the end of February or in the beginning of
March and lasted to the end of April.

The highest yew/juniper pollen allergen hazard
occurred in 2019 in Lublin, Zielona Gora, Warsaw and
Szczecin.

M. Puc, D. Kotrych, M. Malkiewicz, K. Dabrowska-Zapart, D. Myszkowska, A. Konarska, A. Lipiec, A. Rapiejko, Z. Siergiejko,
D. Jurkiewicz, A. Wierzbicka-Rot, P. Rapiejko, A. Stacewicz: Yew and juniper pollen season in the air of Poland in 2019

ORIGINAL PAPER

The concentration of Cupressaceae pollen
depends on the distance from the pollination source
and is very high near the trees.

Permanent pollen monitoring in relation to the
Cupressaceae family, despite the low allergenicity
of this pollen in Poland, is very important for people
coming among others from the Mediterranean region.

~
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